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HTHE  Trustees  and  Visiting  Staff  of  The  Lakeside 
Hospital  have  adopted  the  method,  widely  used 
in  America  and  Europe,  of  publishing  from  time  to  time 
in  a  single  volume  the  more  important  papers  from  the 
different  services  of  the  hospital  which  have  appeared 
in  the  various  medical  journals. 

This  method  leaves  each  author  free  to  publish  the 
results  of  his  work  in  the  medical  journals  of  his  choice, 
while,  by  the  collection  of  reprints  of  these  papers  in  an 
annual  volume,  all  the  purposes  of  a  special  hospital 
publication  are  subserved. 

W.  T.  Howard,  Jr., 
Edward  F.  Gushing, 
Hunter  Robb, 

Committee  on  Publication, 
June,  1905. 
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PARACOLON  IN^JCTIONS,  WITH   RpPO^  OF  THREE  CASES. 

By  HEBB^ftT  W.  Sllen,  M.D., 

RBSIDBMT  PHYSICIAN,  LAKBBIDB  HOePITAL.  CLEVELAND. 


Within  the  past  six  years,  and  especially  within  the  past  few  months, 
increasing  attention  has  been  drawn  to  a  class  of  cases  which  clinically 
resemble  typhoid  fever,  but  which  careful  bacteriological  examination 
has  shown  to  be  due  to  infection  by  organisms  intermediate  between 
the  typhoid  and  colon  bacilli. 

For  these  organisms  and  the  infection  which  they  produce  the  terms 
**  paratyphoid  "  and  "  paracolon  "  have  both  been  used.  Achard  and 
Bensaude,^  who  reported  the  first  cases,  entitled  them  **  paratyphoid 
infections."  Widal  and  Nobecourt^  opposed  this  term,  and  called 
their  organism  the  paracolon  bacillus,  claiming  that  it  more  closely 
resembled  the  colon  than  the  typhoid  bacillus.  Libman^  suggests  that 
for  the  present  the  term  ' '  paracolon  "  is  the  preferable  one,  and  would 
reserve  the  name  '^  paratyphoid  "  for  those  organisms  which  culturally 
are  identical  with  the  typhoid  bacillus,  but  which  are  not  agglutinated 
by  typhoidal  serum. 

The  earlier  reported  cases  of  paracolon  infection  have  been  so  thor- 
oughly and  so  recently  reviewed  that  anything  more  than  a  brief 
mention  of  them  seems  unnecessary  at  this  time.  Achard  and  Ben- 
saude,  in  1896,  reported  two  cases.  The  first  case  resembled  typhoid 
fever,  and  was  complicated  by  double  femoral  phlebitis  and  by  cystitis 
or  pyelonephritis.  From  the  urine  was  isolated  a  paracolon  bacillus. 
The  second  case  was  that  of  an  infant  which  developed  suppuration  of 
a  sternoclavicular  articulation  following  a  febrile  attack  of  some  two 
weeks'  duration.  The  joint  was  opened,  and  from  the  pus  was  grown 
a  bacillus  identical  with  that  obtained  from  the  first  case. 

In  1897  Widal  and  Nobecourt  isolated  a  paracolon  bacillus  from  an 
abscess  in  the  neck,  near  the  oesophagus. 

Gwyn,*  in  1.898,  reported  a  case  which  clinically  was  typical  of  typhoid 
fever  complicated  by  intestinal  hemorrhage.  From  the  blood  he  isolated 
a  paracolon  bacillus. 

Cashing,^  in  1900,  isolated  a  paracolon  bacillus  from  a  .costochondral 
abscess.  His  patient  had  nine  months  previously  suffered  from  an 
illness,  with  relapse,  supposed  to  have  been  typhoid  fever. 
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In  1900  Schottmiiller^  reported  one  case,  and  the  following  year  six 
additional  cases.  In  all  but  the  last  case  he  isolated  paracolon  bacilli 
from  the  blood ;  the  serum  of  the  seventh  case  agglutinated  the  bacilli 
from  certain  of  the  other  patients. 

In  1901  Kurth^  reported  five  cases  which  he  considered  examples  of 
paracolon  infection.  From  the  urine  of  one  patient  and  the  feces  of 
another  he  isolated  bacilli  which  were  agglutinated  in  high  dilutions 
by  the  serum  of  four  of  the  cases.  The  serum  of  the  fifth  case — the 
one  with  bacilli  in  the  urine — was  not  tested. 

In  April  of  this  year  Brion  and  Kayser"  reported  a  case  of  infection 
resembling  typhoid,  complicated  by  relapse  and  thrombosis  of  the  left 
leg.  A  paracolon  bacillus  was  isolated  from  the  blood,  urine,  feces, 
vagina,  and  rose-spot«. 

In  May,  1902,  Strong*  reported  an  autopsy  done  forty-two  hours 
after  death  on  a  patient  who  was  supposed  to  have  died  from  typhoid 
fever.  From  the  spleen  was  obtained  a  paracolon  bacillus.  No  lesions 
were  found  in  the  intestinal  tract. 

In  June,  1902,  Buxton  and  Coleman*^  reported  a  case  resembling 
typhoid  fever  from  whose  blood  was  isolated  a  paracolon  bacillus. 

In  the  same  month  Berg  and  Libman"  reported  an  interesting  case 
of  typhoid  fever  with  a  secondary  infection  with  a  paracolon  bacillus. 
The  clinical  picture  was  that  of  cholecystitis,  and  during  life  the  para- 
colon bacillus  was  isolated  from  the  gall-bladder,  blood,  and  urine. 
No  typhoid  bacilli  were  cultivated,  but  the  patient's  serum  agglu- 
tinated typhoid  bacilli  at  dilutions  of  1 :  250,  besides  giving  a  reaction 
with  the  paracolon  bacillus.  At  autopsy  healing  ulcers  were  found  in 
the  ileum. 

Hume"  has  recently  reported  a  case  typical  of  typhoid  fever,  with 
relapse,  intestinal  hemorrhage,  and  cystitis.  A  paracolon  bacillus  was 
isolated  from  the  urine  and  feces. 

The  last  cases,  seven  in  number,  are  reported  in  August  of  this  year. 
Johnston"  presents  four,  in  two  of  which  paracolon  bacilli  were  isolated 
from  the  blood.  In  the  other  two  the  diagnosis  was  made  on  the 
strength  of  the  serum  reactions.  There  were  no  complications.  Hew- 
lett" reports  one  with  isolation  of  the  bacillus  from  the  blood.  His 
patient  had  a  relapse  complicated  with  bronchopneumonia.  Longcope" 
reports  two  cases,  with  isolation  of  the  bacilli  from  the  blood  in  both 
instances.  His  second  case  had  a  relapse.  The  first  case  was  very 
severe,  and  proved  fatal  on  the  twelfth  day  of  the  disease.  At  autopsy 
the  intestinal  tract  was  found  practically  normal.  This  is  the  first  com- 
plete autopsy  report  on  a  case  of  pure  paracolon  infection. 

To  this  list  I  desire  to  add  the  reports  of  three  cases  recently  observed 
at  Lakeside  Hospital.  All  occurred  in  the  service  of  Dr.  £.  F.  Gush- 
ing.    The  first  case  is  to  be  reported  later  from  the  surgical  side.     Dr. 


ALLEN:     PABACOLON    INFECTIONS.  3 

G.  W.  Crile  hits  kiodly  allowed  me  to  use  the  surgical  records  to  com- 
plete the  history. 

Case  I.  Paracolon  infeelion;  mild  amrse;  suppurative  choleeyetUta 
during  convategcetKe  ;  ineiiion  and  drainage  of  gall-bladder ;  paracolon 
bacilli  in  pw;  right  lobar  pneumonia;  recovery. — M.  S.,  white,  lAale, 
aged  thirty  years.  Admitted  May  13,  1902,  complainiDg  of  headacbe, 
vomiting,  loss  of  appetite,  and  general  weakness.  Family  and  past  his- 
tory unimportant.  The  present  illness  began  four  davs  before  admis- 
mon,  though  for  two  weeks  past  he  bad  felt  weak  and  drowsy,  and  had 
lost  bis  appetite.  The  initial  symptoms  were  headache,  general  soreness, 
slight  cough  without  expectora^on,  and  persistent  vomiting.  For  the 
past  four  days  he  had  vomited  practically  everythiDg  taken.  Took  to 
bed  May  10th. 

On  examination  the  patient  was  well  nourished;  slightly  aDsemic. 
The  tongue  was  dry,  coated,  and  tremulous.  Pulse  slightly  dicrotic 
Heart  and  lungs  negative.  Liver  dulness  in  the  mammillary  line 
extended  from  the  fifth  rib  to  a  point  two  fingers'  breadth  below  the 
coatal  margin,  where  the  edge  was  distinctly  felt.     The  abdomen  waa 


full,  tympanitic,  not  tender.  The  spleen  was  readily  palpated.  There 
were  no  visible  rose-spots.  Temperature,  100.5°  F. ;  pulse,  105 ; 
respirations,  25.  The  urine  was  high  colored,  acid,  specific  gravity 
1025;  no  sugar;  trace  of  albumin;  an  occasional  hyaline  cast  and  a 
few  leucocytes.     No  diazo  reaction. 

May  lith.  Widal  reaction  negative.  No  tubercle  bacilli  in  the 
sputum. 

Prom  admission  until  May  30th  the  course  of  the  disease  was  mild 
and  uneventful.  The  highest  temperature  was  103.8"  F. ;  it  fell  slowly 
and  touched  normal  for  the  first  time  on  May  2dth.  On  May  18tn 
the  patient's  serum  was  tested  with  a  paracolon  bacillus,  but  the  result 
was  negative.  On  May  25th  the  Widal  reaction  was  again  negative. 
No  roee-spots  were  ever  found.  The  leucocyte  count  continued 
normal.  In  spite  of  the  negative  Widal  reaction  the  case  was  con- 
sidered to  be  a  mild  typhoid. 

29lh.  In  the  evening  the  patient  had  an  attack  of  slight  abdominal 
pain  associated  with  nausea  and  vomiting.  Examination  of  the  abdo- 
men waa  negative,  and  the  pun  soon  subsided. 
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30^^.  In  the  afternoon  the  patient  again  complained  of  abdominal 
pain,  which  he  described  as  cramp-like  and  felt  rather  generally  0Y«r 
the  upper  right  half  of  the  abdomen.  The  muscles  over  the  right  half 
of  the  abdomen  were  held  slightly  more  rigid  than  over  the  left,  and 
there  was  little  tenderness  on  deep  pressure  in  the  right  half  of  the 
umbilical  region.  Temperature,  100^  F. ;  pulse,  88 ;  respirations,  25. 
Leucocytes,  12,000. 

Sid.  Still  slight  abdominal  pain;  nothing  additional  made  out  on 
examination.  Lungs  and  heart  negative.  Temperature,  pulse,  and 
respirations  practically  unchanged.     Leucocytes,  12,000. 

June  1st.  Abdominal  pain  still  complained  of,  and  is  now  located  in 
the  right  hypochondrium.  There  is  increased  muscular  resistance  over 
the  right  half  of  the  abdomen  and  decided  tenderness  in  the  region 
of  the  gall-bladder,  which  can  now  be  felt  as  a  rounded  mass  extending 
to  a  point  4i  cm.  below  the  costal  margin.  Temperature  at  8  a.m., 
102^  F. ;  pulse,  90 ;  respirations,  25.  At  8  p.m.  temperature,  103.2°  F. ; 
pulse,  100;  respirations,  28.  Leucocytes,  10,000.  No  bile  in  the 
urine;  no  jaundice. 

2d,  The  patient  had  a  comfortable  night,  and  this  morning  feels  much 
better;  abdominal  pain  almost  gone.  Examination  of  the  abdomen  shows 
less  muscle  rigidity  aad  decidedly  less  tenderness,  but  the  gall-bladder 
is  still  palpable  and  quite  sensitive.  No  jaundice  ;  no  bile  in  the  urine. 
Temperature,  102^  F. ;  pulse,  100;  respirations,  25.  Leucocytes, 
13,000.  The  question  of  operation  was  discussed,  but  it  was  decided 
to  await  further  developments.  No  change  was  noticed  until  2  p.m., 
when  there  was  a  return  of  the  abdominal  pain,  and  the  patient 
vomited.  This  was  repeated  at  3  p.m.  At  4  p.m.  the  patient  had  a 
hard,  shaking  chill,  lasting  ten  minutes,  and  the  temperature  rose  to 
106°  F.  Aside  from  increased  tenderness  over  the  gall-bladder  the 
abdominal  examination  remained  the  same.     Leucocytes,  15,800. 

Immediate  operation  was  decided  upon,  and  was  performed  by  Dr. 
G.  W.  Crile.  Cocaine  anaesthesia  was  used.  The  gall-bladder  was 
found  distended  and  adherent  to  the  parietal  peritoneum.  On  incising 
it  there  escaped  several  ounces  of  a  turbid  fluid,  which  was  followed  by 
a  small  amount  of  pus.  No  calculi  were  found.  The  gall-bladder  was 
drained  and  the  wound  closed.  Cultures  from  the  fluid  yielded  a  pure 
growth  of  an  actively  motile  bacillus  with  the  characteristics  to  be 
described  later. 

The  following  day,  June  3d,  the  temperature  continued  elevated, 
^au(l  the  patient  complained  of  cough  and  expectoration.  Examination 
•of  the  lungs  showed  a  consolidation  of  the  lower  right  lobe.  The  next 
^day,  June  4th,  the  temperature  fell  by  crisis,  and  thereafter  continued 
normal  throughout  the  patient's  stay  in  the  hospital.  The  lung  signs 
'cleared  up  rapidly. 

The  patient  convalesced  uninterruptedly,  and  was  discharged  July 
j^th,  a  very  small  fistula  still  remaining  at  the  site  of  the  operation. 

Case  II.  Paracolon  infection ;  mild  course ;  cystitis  on  seventeenth  day  ; 
thrombosis  of  left  femoral  vein  on  twenty-first  day ;  paracolon  hadlli  from 
blood  and  urine;  recovery. — M.  E.,  male,  Australian,  aged  twenty-six 

J  rears.     Admitted  June  6,  1902,  complaining  of  headache,  fever,  and 
OSS  of  appetite.     Fan^ily  and  past  history  are  unimportant.     Present 
illness  began  about  two  weeks  ago,  with  headache,  slight  cough,  and 
vi^oryza.     For  a  few  days  had  mild  diarrhcea  ;  since  then  has  been  con- 
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Btipated.  Appetite  gradually  failed,  and  there  has  been  ra^id  1<mb  of 
streogth.  No  nausea  or  Tomitiog  ;  no  chilliaess;  no  epistaxia.  Took 
to  bed  the  day  before  admiBBion. 

Physical  examination  Bboned  a  well- nourished  man  looking  de- 
cidedly ill.  Espreasioii  dull  ;  face  flushed  ;  tongue  moist,  coated,  and 
tremulous.  Pulse  of  good  volume ;  slightly  dicrotic.  Lungs  negative. 
Systolic  murmur  at  the  apex  of  the  heart ;  normal  area  of  dulness. 
Abdomen  soft,  not  tender.  Spleen  readily  palpable.  No  rose-spots. 
Liver  dulness  extended  4  cm,  below  the  costal  margin  in  the  mammillary 
line;  edge  palpable.  Some  reddening,  swelling,  and  tenderness 
about  the  left  ankle-joint,  due  to  a  recent  injury.  Temperature, 
IOfi°  F.  ;  pulse,  112  ;  respirations,  28.  The  urine  was  clear,  acid, 
specific  gravity  1019  ;  no  sugar ;  very  faint  trace  of  albumin  ;  no  diazo 
reaction  ;  microMopically  contained  a  few  coarsely  granular  casts. 

After  admission  until  June  16th  the  course  of  the  disease  was  fairly 
typical  of  mild  typhoid  fever.  The  temperature  was  slightly  irregular, 
ranging  from  100'  to  104"  F.  The  pulse  was  slow,  averaging  85  per 
minute.  A  few  rose-spots  were  noted,  and  the  spleen  was  always 
readily  palpable.    The  leucocytes  ranged  from  6000  to  9000.     The 


bowels  were  constipated,  requiring  enemata.  For  the  first  three  days 
it  was  necessary  to  catheterize  the  patient ;  subsequently  he  voided 
urine  without  difficulty.  The  Widal  reaction,  tested  frequently,  waii 
never  positive  at  dilutions  greater  than  1  to  10.  A  blood  culture  taken 
June  7th  yielded  an  actively  motile  bacillus,  which  will  be  described 
below. 

On  June  16th  the  patient  first  noticed  slight  pain  in  the  left  groin, 
but  made  no  complaint  until  two  days  later.  Examination  at  that 
time  disclosed  slight  swelling  of  the  whole  left  leg.  The  foot  appeared 
congested,  and  there  was  marked  prominence  of  the  superficial  veins 
of  the  calf  and  thtgh.  The  surface  temperature  was  not  altered.  On 
palpation  there  was  tenderness  along  the  course  of  the  femoral  vein  and 
in  the  popliteal  space.  The  temperature  was  103.5°  F.,  which  was 
about  2°  higher  than  it  bad  been  running.  The  leucocyte  count  was 
9000. 

Two  days  later,  on  June  20th,  a  definite  cord-like  thickening  could 
be  made  out  in  the  upper  part  of  the  thigh  over  the  situation  of  the 
femoral  vein.  This  was  decidedly  tender  on  palpation.  Nothing  was 
to  be  felt  in  the  popliteal  space. 
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On  June  13th  pus  celU  were  noted  in  the  urine,  and  on  June  2l8t  a 
culture  yielded  a  large  number  of  colonies  of  a  bacillus  identical  with 
that  isolated  from  the  blood ;  also  a  few  colonies  of  a  streptococcus. 

The  subsequent  course  of  the  disease  was  uneventful.  The  tempera- 
ture reached  normal  on  June  29th,  and  there  waa  do  subsequent  rise. 
The  tendemesa  in  the  left  1^  persisted  for  a  few  days.  The  1^  never 
regained  its  natural  size,  and  the  superficial  veins  remained  prominent. 
Under  treatment  with  urotropin  the  urine  cleared  rapidly,  and  at  the 
time  of  discharge  contained  very  few  pus  cells,  and  no  paracolon  bacilli 
could  be  found  on  culture.     The  patient  was  discharged  on  July  12th. 

Case  III.  Paracolon  infection;  mild  course  unlhotil  complieatioTu ; 
recovery. — D.  L.,  male,  white,  aged  thirty-Sve  years.  Admitted  June 
26,  1902,  complaining  of  fever, Toss  of  appetite,  and  diarrhraa.  Family 
and  past  history  are  unimportant.    For  the  past  four  weeks  patient  has 


not  done  any  work  on  account  of  weakness  and  loss  of  appetite.  On 
June  16th  had  a  shaking  chill,  followed  by  fever  and  headacbe.  No 
subsequent  chills ;  no  epiataxis.   The  bowels  have  been  loose  for  a  week 

frevioua  to  admission.  The  patient  has  remaind  in  bed  since  June 
6th. 
Physical  examination  disclosed  a  fairly  well -nourished  man  ;  slightly 
ansemic.  Tongue  moist,  coated,  and  fissured.  Pulse  regular,  and  not 
dicrotic.  Heart  and  lungs  negative.  Abdomen  held  rather  rigidly ;  no 
tenderness.  Border  of  spleen  palpable  ;  a  few  scattered  rose-apots ; 
normal  hepatic  dulneas.  Temperature,  lOO.ri"  F. ;  pulse,  90  ;  respira- 
tions, 25.  Urine  clear,  acid,  specific  gravity  1015  ;  no  sugar  or 
albumin;  microscopically  a  few  leucocytes  and  an  occasional  hyaline 
cast.  Diazo  reaction  positive.  Leucocytes,  4400.  The  Widal  reac- 
tion, tested  on  June  29th,  July  2d,  11th,  and  26th,  was  persistently 
negative  at  dilutions  of  1  :  50,  though  a  positive  reaction  was  some- 
times obtained  at  1  ;  10.  On  July  2d  and  11th  the  patient's  serum 
gave  a  positive  reaction  with  the  organisms  obtained  from  the  first  two 
cases  at  a  dilution  of  1  ;  50. 

The  course  of  the  disease  was  that  of  a  mild  typhoid  fever  without 
complications.     The   temperature   never   rose   above  103.5"   F.     It 
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reached  normal  July  19th.  The  bowels  were  looae  throughout  the 
early  stage  of  the  illness.  Convalescence  was  rapid  and  uneventful, 
and  the  patient  was  discharged  July  26th.  A  blood  culture  on  June 
29th,  the  fourteenth  day  of  msease,  remained  sterile.  A  urine  culture 
taken  during  convalescence  was  negative  for  paracolon  bacilli. 

Bactebiolooy.  The  organisms  obtained  from  the  first  two  cases 
were  practically  identical,  and  one  description  will  answer  for  both. 
They  were  very  actively  motile  organisms,  having  the  morphology  and 
staining  properties  of  B.  typhosus.  The  growth  on  agar  and  in  gelatin 
was  simUar  to  that  of  B.  typhosus.  Bouillon  was  diffusely  clouded ; 
no  surface  pellicle  was  formed  after  ten  days'  incubation.  A  slight 
trace  of  indol  was  formed  in  Dunham's  peptone  medium  after  one 
week. 

On  potato  there  was  a  barely  perceptible  growth  appearing  as  an  in- 
crease of  the  moisture  along  the  line  of  stroke.  Litmus  milk  was 
slightly  acidified  after  twelve  hours ;  after  one  week  there  was  distinct 
reduction  of  the  acidity,  and  by  ten  days  the  color  equalled  that  of  the 
control.  After  two  weeks  there  was  distinct  alkali  production.  The 
organism  from  Case  I.  (''Samuels")  produced  slightly  more  alkali 
that  that  from  Case  II.  Q'  Euster  ").  There  was  no  coagulation  of  the 
milk  after  four  weeks'  incubation.  Both  organisms  fermented  glucose 
and  maltose,  with  the  production  of  acid  and  visible  gas,  but  did  not 
ferment  lactose  or  saccharose.  No  animal  experiments  were  performed. 
The  organisms  agree,  therefore,  very  closely  with  most  of  the  para- 
colon bacilli  heretofore  described. 

Agglutination  Tests.  In  all  the  tests  a  time  limit  of  one  hour 
was  used,  and  a  reaction  was  not  called  positive  unless  there  was  good 
clumping  and  cessation  of  all  motility.  In  none  of  the  cases  was  a 
positive  Widal  reaction  obtained  in  dilutions  greater  than  1  :  10, 
though  tests  were  made  frequently  throughout  the  course  of  the  disease. 
The  serum  from  Samuels,  Case  I.,  agglutinated  B.  "  Samuels"  and  B. 
**  Euster"  in  dilutions  of  1  :  100;  likewise  the  serum  from  Euster, 
Case  II.,  agglutinated  B.  **  Samuels"  and  B.  '*  Euster"  in  dilutions 
of  1  :  200.  The  serum  from  Lawton,  Case  III.,  agglutinated  B. 
''Samuels"  and  B.  "Euster"  in  dilutions  of  1:50.  In  addition, 
the  sera  of  Cases  I.  and  II.  were  tested  with  Gwyn's  paracolon  bacillus 
and  one  of  Johnston's  organisms,  and  in  both  instances  gave  positive 
reactions  in  dilutions  of  1 :  60.  B.  "  Samuels  "  and  B.  "  Euster  "  were 
tested  with  several  different  typhoid  sera  of  high  agglutinative  strength, 
but  without  any  reaction  in  dilutions  of  1  :  10. 
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The  following  table  may  assist  in  making  these  reactions  clear : 


Bsftiin. 


Samoels.  Otae     L 


Euiter.      Cmmb    U. 


Lawton.    Gaae  m. 


•       •       *       •  s 


Typhoid.  agglutinAtlTe  strength 
1-200 


Oiiganism. 


I  Samaels 
I  Ettster 

Gwyn 
I  Johnston 

B.  typhosus 

Samuels 
Enster 
Gwyn 
Johnston 
B.  typhosus 

'  Samuels 
,  Euster 
B.  typhus 

Samuels 
Euster 


1-10 


+ 
+ 


l-«) 


+ 

+ 

-t- 

+ 

+ 

+ 

+ 

+ 

+ 

— 

+ 

+ 

+ 

+ 

+ 


+ 


1-100 


+ 
+ 

0 
0 


+ 


0 
0 
0 

0 
0 


1-200 


II 
o 

i  I 

0 


0 
0 
0 

0 
0 


0  «s  no  test  made. 


7  =  doubtftal  xeaetion. 


Johnston  in  his  recent  article  has  analyzed  all  the  reported  instances 
of  paracolon  infection.  Most  of  the  cases  have  run  a  course  fairly 
typical  of  comparatively  mild  typhoid  fever,  and  without  the  aid  of 
the  serum  reaction  or  a  bacteriological  examination  a  differential  diag- 
nosis would  be  impossible.  Rose-spots  and  a  palpable  spleen  have  been 
present  in  a  majority  of  instances.  Relapse  has  been  comparatively 
common — ^at  least  five  cases.  Both  of  Longcope's  cases  are  unusual  in 
that  labial  herpes  was  present.  The  onset  of  one  of  his  cases  was  with 
a  chill.  Our  third  case  gave  a  similar  history.  The  very  wide  distri- 
bution of  the  bacilli  in  the  body  is  indicated  by  Brion  and  Kayser's 
case. 

Many  of  the  common  and  several  of  the  uncommon  complications 
of  typhoid  fever  have  occurred.  Of  the  former  there  have  been  re- 
ported intestinal  hemorrhage,  cystitis,  femoral  phlebitis,  furunculosis, 
and  bronchopneumonia ;  of  the  latter  suppurative  arthritis,  myositis, 
osteomyelitis,  and  suppurative  cholecystitis. 

Our  first  case  is  especially  interesting  as  being  the  first  recorded 
instance  of  suppurative  cholecystitis  complicating  a  paracolon  infec- 
tion. The  clinical  picture  of  Lib  man's  case  resembled  cholecystitis, 
but  at  operation  the  gall-bladder  was  distended  with  dark,  thick  bile, 
and  at  autopsy  the  bladder  wall  showed  no  change.  Cholecystitis,  both 
suppurative  and  non-suppurative,  is  of  course  a  well-recognized  com- 
plication of  typhoid  fever,  and  its  occurrence  in  a  paracolon  infection 
serves  to  again  emphasize  the  marked  similarity  of  the  clinical  picture 
of  the  two  diseases.  The  ease  of  performance  and  the  success  of  early 
operation  in  this  complication  is  also  well  shown  in  this  case. 

Longcope  in  his  paper  discusses  the  pathology  of  the  disease.  There 
have  been  three  fatal  cases,  with  autopsies  in  each  instance.     Berg 
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and  Libman's  case  was  a  mixed  infection,  probably  primarily  typhoid 
fever,  with  a  secondary  infection  with  the  paracolon  bacillus.  Healing 
ulcers  were  found  in  the  ileum.  In  Strong's  case  no  clinical  history 
is  available.  The  autopsy  was  done  forty-two  hours  after  death,  and 
Strong  himself  suggests  that  the  bacillus  isolated  from  the  spleen  may 
possibly  have  been  a  post-mortem  invader.  The  large  and  small  intes- 
tines were  normal  throughout.  The  mesenteric  lymph  glands  were 
€nlarged,  and  a  few  were  hemorrhagic.  Fresh  smears  from  the  spleen 
showed  a  few  cresceutic  sestivo-autumnal  malarial  parasites  and  some 
pigment;  but  it  seems  unlikely  that  the  patient's  death  was  due  to 
malaria.     He  had  been  treated  with  quinine. 

Longcope's  case  is  complete.  Autopsy  revealed  only  the  lesions  of 
an  acute  infection  —acute  splenic  tumor,  cloudy  swelling  of  the  liver 
and  kidneys,  focal  necroses  in  the  liver.  The  mesenteric  lymph  glands 
were  not  swollen,  and  both  large  and  small  intestine  were  practically 
normal. 

While  no  very  definite  conclusion  can  be  drawn  as  yet  regarding 
the  pathology  of  the  disease,  it  is  evident  that  we  are  dealing  with  an 
infection  quite  distinct  from  typhoid  fever.  That  all  of  the  cases  of 
apparently  pure  paracolon  infection  may  not,  however,  be  as  simple  as 
Longcope's  case  might  lead  us  to  suppose  is  suggested  by  the  occurrence 
in  two  instances  of  well-marked  intestinal  hemorrhages. 
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The  Character  of  the  Widal  Reaction  in  the  Present 

Epidemic  of  Typhoid  Fever 

BT  L.  W.  LADD,  M.  D.,  CLEVELAND 
Lecturer  In  Clinical  Microscopy,  Wte«tem  Reserve  University 

Before  discussing  the  Widal  reaction  of  the  present  epidemic 
in  Cleveland  it  will  be  well,  perhaps,  to  give  a  brief  account  of 
the  nature  of  the  Widal  reaction  and  of  its  importance  as  a  diag- 
nostic test  in  typhoid  fever. 

In  1894  R  Pfeiffer  first  discovered  that  the  blood-serum  of 
animals  immunized  to  typhoid  fever,  when  placed  in  the  abdominal 
cavity  of  a  previously  healthy  experimental  animal,  together  with 
an  amount  of  typhoid  culture  previously  determined  fatal  to  an 
animal  of  similar  size  and  kind,  not  only  protected  that  animal 
against  the  action  of  the  bacilli  but  also  induced  granular  degen- 
eration of  the  bacilli  and  finally  their  complete  solution. 

In  1896,  Pfeiffer  and  Kolle,  and  independently  Gruber  and 
Durham,  found  that  the  blood-serum  of  human  beings  recently 
recovered  from  typhoid  fever  when  mixed  with  an  actively  motile 
culture  of  typhoid  bacilli  soon  rendered  these  immobile  and 
caused  their  clumping  together,  that^  is,  their  agglutination.  This 
was  the  first  time  that  the  reaction  was  used  as  a  diagnostic 
measure. 

Widal  later,  in  the  same  year,  elaborated  the  method  and 
showed  that  the  serum  of  typhoid  patients  not  only  exhibited  the 
same  agglutinating  influence  upon  the  bacillus  typhosus  after 
recovery  from  typhoid  fever,  but  also  at  the  beginning  and  at  the 
height  of  the  disease. 

Numerous  workers  then  took  up  the  study  of  this  phenomenon 
with  the  result  that  the  following  facts  were  soon  established : 

1.  That  the  reaction  may  occur  in  1  to  10  and  stronger 
dilution  in  health  and  during  the  onset  of  numerous  other  acute 
infectious  diseases  besides  typhoid  fever. 

2.  That  it  is  extremely  rare  when  the  reaction  occurs  in 
dilution  of  1  to  20  in  other  conditions  than  typhoid  fever  and  that 
almost  never  does  it  occur  in  dilutions  of  1  to  40  or  1  to  50,  and 
above,  in  other  conditions  than  an  existing  or  past  typhoid  fever. 

3.  That  the  reaction  was  obtained  by  Widal  and  others  in 
dilutions  of  1  to  1000  and  1  to  5000,  and  in  one  case  reported 
by  Widal  in  which  the  reaction  was  positive  in  dilution  of  1  to 
20,000. 

4.  That  occasionally,  cases  clinically  typhoid  fever  fail  to 
give  the  reaction  during  their  illness,  even  though  in  some  of  these 
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cases  the  typhoid  bacilli  can  be  obtained  from  the  blood  during  life 
and  in  other  cases  at  postmoriem. 

5.  That  not  for  a  positive  reaction  only  is  agglutination 
necessary,  but  also  complete  cessation  of  motility  in  at  least  1  to  40 
dilution  within  a  time  limit  of  une  hour. 

6.  That  competent  authorities  have  obtained  the  reaction  in 
series  of  several  thousand  cases  clinically  typhoid  fever  at  some 
time  during  the  course  of  the  disease  in  from  slightly  below  90% 
to  95%  of  all  cases. 

7.  That  in  a  series  of  2500  cases,  not  typhoid,  the  reaction 
was  positive  in  2%  of  all  cases. 

8.  That  the  reaction  in  mild  cases  may  disappear  even  before 
convalescence  is  established. 

9.  That  the  reaction  usually  persists  after  convalescence  is 
established  from  several  weeks  to  several  months  with  instances 
in  which  it  has- persisted  20  and  30  years  after  the  attack. 

10.  That  in  order  to  determine  the  exact  date  upon  which 
the  reaction  l)ecomcs  positive,  frequent  examinations  during  the 
course' of  the  disease  may  be  necessary. 

11.  Absence  of  a.q:crkitination  durinpf  the  first  or  second  week 
of  the  disease  is  no  evidence  acrainst  the  existence  of  typhoid 
fever  inasmuch  as  the  reaction  may  not  be  positive  until  the  end 
of  the  second  month. 

As  rej^rards  the  day  of  illness  upon  which  the  reaction  is 
positive,  Park,  in  a  large  series  of  cases,  has  furnished  the  follow- 
ing data  : 

Positive  in  first  week  20%  of  cases. 

Positive  in  second  week  60%  of  cases. 
Positive  in  third  week  80%  of  cases. 
Positive  in  fourth  week  90%  of  cases. 
Positive  in  two  months  75%  of  cases. 

At  Lakeside  Hospital  from  January  1, 1903,  to  March  1, 1904, 
454  cases  of  undcnibled  typhoid  fever  were  admitted,  exclusive 
of  some  GO  cases  admitted  to  the  Private- Ward  Service,  and 
exclusive  of  quite  a  number  of  cases  probably  typhoid  fever, 
though  the  physical  signs  and  symptoms  were  not  sufficiently  con- 
clusive to  warrant  my  including  them  in  this  report  in  the  absence 
of  a  positive  Widal  reaction. 

The  date  of  onset  of  the  typhoid  fever  has  in  all  cases  been 
made  from  the  earliest  time  when  some  physical  sign  or  symptom 
was  sufficiently  prominent  to  justify  the. probable  onset  of  the 
disease. 

I  have  compiled  a  statistic  report  of  the  total  cases  admitted 
during  14  months,  and  also  for  each  individual  month,  in  order 
that  to  show  that  there  has  been  a  definite  change  in  the  character 
of  the  Widal  reaction  during  the  past  six  months  as  compared 
with  the  preceding  eight  months. 
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In  performing  the  reaction  the  following  regulations  were 
observed : 

1.  Complete  loss  of  motility  and  clumping  inside  of  one 
hour,  with  a  dilution  of  1  to  20  and  1  to  50,  were  necessary  before 
the  serum  was  said  to  be  positive. 

2.  Those  giving  a  positive  result  in  dilution  of  1  to  20  and 
a  partial  reaction  1  to  50  were  considered  suggestive. 

3.  Those  never  giving  a  reaction!  to  20  or  1  to  50  were 
considered  n^fative. 

4.  Cases  admitted  after  the  fourteenth  day  with  a  positive 
reaction  on  admitance  were  disregarded  in  compiling  this  report, 
as  there  were  no  means  of  knowing  when  the  blood  first  became 
positive. 

5.  Only  those  cases  which  developed  positive  Widal  reaction 
in  the  hospital  or  were  admitted  with  positive  Widals  before  the 
end  of  the  week  were  considered. 

6.  Upon  those  admitted  with  negative  Widal  reaction  the 
test  was  performed  every  third  or  fifth  day  duriniif  the  course  of 
the  disease  until  the  reaction  was  positive,  provided  it  became  so  at 
any  time. 

The  following  points  were  determined  for  each  month  of  the 

fourteen : 

1.  Number  of  cases. 

2.  Earliest  date  upon  which  the  Widal  reaction  was  positive. 

3.  Latest  date  upon  which  the  Widal  reaction  was  positive. 

4.  The  average  day  of  illness  upon  which  a  positive  reaction 
was  obtained. 

5.  The  number  of  cases  which  gave  only  suggestive  reac- 
tions. 

6.  The  number  of  cases  which  gave  no  reaction  at  any  time. 

7.  The  number  of  cases  which  gave  a  positive  reaction  1  to 
20  and  1  to  50. 

8.  The  percentage  of  cases  not  positive  1  to  20  and  1  to  50. 

9.  The  number  of  cases  admitted  before  the  end  of  the  second 
week. 

10.  The  number  of  cases  admitted  before  the  end  of  the 
second  week  which  gave  positive  Widal  reactions. 

11.  The  percentage  of  cases  giving  a  positive  Widal  reaction 
before  the  end  of  the  second  week. 

12.  The  number  of  cases  admitted  in  the  first  week. 

13.  The  number  of  cases  giving  positive  Widal  reactions  in 

the  first  week. 

14.  The  percentage  of  positive  Widal  reactions  in  the  first 

week. 

15.  The  percentage  of  cases  during  the  last  six  months 
which  did  not  give  a  positive  reaction. 

16.  The  percentage  of  cases  during  the  preceding  eight 
months  which  did  not  give  a  positive  reaction. 
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17.  The  percentage  of  cases  during  the  past  six  months 
which  gave  a  suggestive  reaction. 

18.  The  percentage  of  cases  during  the  preceding  eight 
months  which  gave  a  suggestive  reaction. 

19.  The  percentage  of  cases  during  the  last  six  months 
which  never  gave  any  reaction. 

20.  The  percentage  of  cases  during  the  preceding  eight 
months  which  never  gave  any  reaction. 

SUMMARY — general^  FOR  THE  14  MONTHS 

Of  these  454  cases  13%  did  not  give  positive  Widal  reactions 
in  dilution  of  1  to  50. 

I 

10.8%  gave  suggestive  reactions,  that  is,  positive  1  to  20,  but 
not  1  to  50;  2.4%  gave  absolutely  negative  results;  86.7%  gave 
positive  reactions  1  to  20  and  1  to  50. 

The  earliest  day  of  illness  on  which  the  reaction  was  obtained 
was  the  third,  and  the  latest  day  of  illness  on  which  it  was  obtained 
was  the  fifty-fourth. 

Of  the  454  cases,  405  were  admitted  before  the  end  of  the 
second  week;  68%  gave  positive  reactions  1  to  20  and  1  to  50 
before  end  of  second  week.  Of  the  454  cases,  207  were  admitted 
before  the  end  of  the  first  week;  41%  of  these  gave  positive  reac- 
tions before  the  end  of  the  first  week;  7.5%  of  the  cases  admitted 
during  the  past  six  months  gave  positive  reactions  before  the  end 
of  the  first  week;  46%  of  t^ie  cases  admitted  in  the  eight  months 
preceding  gave  positive  reactions  in  the  first  week;  58%  of  the 
cases  admittecl  in  the  past  six  months  gave  positive  reactions 
before  the  end  of  the  second  week;  71%  of  the  cases  admitted 
during  the  eight  months  preceding  gave  positive  reactions  before 
the  end  of  the  second  week;  15.6%  of  the  cases  admitted  during 
the  past  six  months  did  not  give  positive  reactions  1  to  50 ;  12.5% 
of  cases  admitted  in  the  eight  months  preceding  did  not  give 
positive  reactions  1  to  50 ;  11.4%  of  the  cases  during  the  past  six 
months  gave  suggestive  reactions;  10.6%  of  the  cases  admitted 
during  the  preceding  eight  months  gave  suggestive  reactions; 
4.1%  of  the  cases  admitted  during  the  past  six  months  never  gave 
any  reaction;  1.9%  of  the  cases  admitted  during  the  eight  months 
preceding  gave  no  reaction. 

These  figures  show  that  the  Widal  reaction  was  distinctly 
delayed  in  its  appearance  during  the  past  six  months ;  that  it  was 
less  often  positive  in  this  period  of  time  than  was  the  case  pre- 
viously and  that  there  were  more  anomalous  cases  than  was  the 
case  previously.  I  wish  to  thank  Dr  T.  W.  Clarke  and  Dr  John 
Phillips,  of  Lakeside  Hospital,  for  the  aid  which  they  so  kindly 
gave  me  in  making  this  report. 
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COPIOUS  WATER-DRINKING  AND  POLYURIA  IN 

TYPHOID  FEVER. 

A    CONTRIBUTION   TO   TREATMENT. 

By  Edward  F.  Gushing,  M.D., 

OF  CLBYBIAND,  OHIO. 

vmrriNO  phtsicxan  to  the  lakksidx  hospital. 

AND 

T.  W.  ClARKE,  M.D., 

RSSIDKNT  PHT8XCIAN  TO  THB  LAKXBIDB  HOSPITAL. 


During  the  summer  months  of  1903,  when,  typhoid  fever  being 
unusually  prevalent  in  Cleveland,  the  wards  of  the  Lakeside  Hos- 
pital contained  many  cases  of  this  disease,  an  attempt  was  made, 
at  first  in  the  female  ward  alone,  to  give  much  larger  quantities, 
than  usual,  of  water  to  drink  to  the  fever  patients,  to  detennine  its 
effects  on  their  comfort  and  condition.  The  free  use  of  water 
internally  is,  of  course,  accepted  as  important  in  the  treatment  of 
typhoid  fever;  and  it  has  been  the  custom  in  the  hospital  to  see 
that  a  patient  with  this  disease  should  have  what  was  thought  an 
abundant  supply.  In  the  nursing  directions,  three  pints  daily  has 
been  set  as  the  least  amount  which  such  a  patient  should  receive; 
and  besides  the  water  given  by  the  nurse,  a  quart  bowlful  of  ice- 
water  with  a  bent-glass  tube  on  a  stand  by  the  bed-side  has  enabled 
the  individual  to  help  himself  with  a  minimum  of  exertion.  The 
twenty-four-hour  amount  of  urine,  always  measured  and  charted, 
has  shown  in  most  cases  a  daily  record  of  from  forty  to  fifty  ounces 
during  the  time  of  the  fever,  and  this  has  been  taken  as  a  fair 
index  of  suflScient  fluid  ingestion. 

In  trying  to  administer  additional  water  it  was  soon  found, 
with  the  efficient  help  of  an  admirable  head-nurse,  that  without 
discomfort  or  special  reluctance  on  the  part  of  most  patients,  the 
unexpected  and  unusual  amounts  of  from  a  gallon  to  a  gallon 
and  a  half,  or  even  more,  could  easily  be  taken.  This  was  accom- 
plished by  giving  four  ounces  of  water  every  fifteen  minutes  during 
the  waking  hours,  amounting  to  from  eight  to  fourteen  pints, 
according  to  circumstances,  in  the  twenty-four  hours.  In  addition 
the  ordinary  patient  received  every  two  hours  during  the  day,  and 
once  or  twice  at  night,  alternately  six  ounces  of  milk  and  six  ounces 
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of  albumen-water,  represeating  some  three  pints  more  of  fluid. 
These  large  quantities,  so  given,  were  well  borne.  An  occasional 
patient  rebelled  at  firat  at  the  frequent  dosage,  but  most  took 
the  water  readily  and  some  greedily,  and  the  reluctant  were,  as 
a  rule,  soon  persuaded  that  their  comfort  was  enhanced  thereby. 
The  resulting  diuresis  was  marked.  The  amount  of  urine  passed  in 
the  twenty-four  hours  after  admission  in  the  average  case  was  found 
to  be  about  twenty  ounces.  After  forty-eight  hours,  or  by  the  end 
of  the  third  day,  with  much  uniformity  in  the  abrupt  response  to 
the  copious  water-drinking,  as  the  charts  show,  there  resulted  a 
daily  elimination  of  from  eight  to  twelve  pints,  and  even  in  some 
cases  two  gallons  or  more  of  urine;  and  the  polyuria  was  readily  kept 
near  this  level  in  an  uncomplicated  case  during  the  febrile  part  of 
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the  illness.  A  daily  urine  flow  of  from  120  to  160  ounces  was 
established  and  maintained  with  ease  in  the  average  case  (Chart  I.l ; 
220  ounces  and  more  were  not  unusual  (Charts  11.  and  HI),  and  in 
an  occasional  instance,  like  that  of  Annie  M.,  Medical  No,  3720 
(Chart  IV.),  ten  ounces  were  passed  on  the  day  of  admission,  to  be 
succeeded  on  the  third  day  by  the  enormous  flow  of  431  ounces, 
while  the  average  elimination  was  270  ounces. 

The  duly  number  of  tvphoid  fever  cases  in  the  hospital  at  this 
time  was  from  forty  to  fifty,  and  the  nursing-staff  was  taxed  to 
the  utmost  with  the  routine  care  of  the  patients,  and  especially 
with  the  great  number  of  tub-baths  required.  In  the  ward,  however, 
where  this  experiment  in  hydrotherapy  was  undertaken,  the  head- 
nurse  vras  soon  decided  in  her  judgment  that  fewer  baths  were 
needed  and  that  the  total  nursing  care  of  tlie  typhoid  patients  was 
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less,  in  spite  of  the  extra  attention  which  the  frequent  administration 
of  water  and  the  increased  use  of  urinals  involved.  In  the  bed- 
side observation  of  this  group  of  cases,  the  general  comfort  of 
the  patients  so  treated  seepied  apparent.  Headaches  were  not  so 
troublesome,  so  that  the  familiar  ice-bag  was  much  less  in  evidence 
in  the  ward.  Tongues  and  mouths  kept  noticeably  clean  and  moist, 
and  the  toilet  of  the  mouth  cavity  was  a  much  simpler  nursing  task. 
Apathy,  deafness,  restlessness,  nocturnal  delirium  and  other  nervous 
and  toxaemic  symptoms  seemed  less  in  evidence,  hypnotics  were 
not  so  often  needed,  nausea  was  unusual,  and  remissions  in  temper- 
ature appeared  more  frequent.  Complications,  minor  and  major, 
were  few  among  the  patients,  and  there  were  no  deaths  in  this  first 
small  series,  amounting  to  twenty  cases,  though  the  prevailing  epi- 
demic was  of  severe  type,  and  the  general  mortality  in  the  community 
and  in  the  other  wards  of  the  hospital  at  the  same  time  was  large. 

An  additional  year's  experience,  during  which  this  element  of 
treatment  has  been  continued  with  more  or  less  thoroughness  in 
all  the  medical  wards  of  the  hospital  and  in  the  services  of  Dr. 
H.  H.  Powell,  Dr.  J.  H.  Lowman,  and  Dr.  H.  S.  Upson  (I  am 
greatly  indebted  to  these  gentlemen  for  permission  to  utilize  their 
cases),  as  well  as  of  the  writer,  has  seemed  to  confirm  the  early 
impression  of  its  usefulness,  and  demonstrated  that  in  all  cases  of 
typhoid  fever,  unless  on  admission  profoundly  toxic  or  with  serious 
complications,  or  in  the  case  of  children  who  will  not,  as  a  rule, 
take  water  so  often,  this  very  abundant  flow  of  urine  can  be  secured 
with  certainty  in  forty-eight  hours  and  kept  up  during  the  illness. 
The  method  of  administration  first  adopted  of  having  the  patient 
receive,  when  awake,  four  ounces  of  water  every  quarter  of  an  hour, 
has  been  continued.  I^arger  quantities  at  a  time  are  less  acceptable, 
and  often  not  well  tolerated,  while  small  amounts,  frequently  given, 
are  usually  not  unwelcome. 

The  urine  in  these  cases  when  the  daily  amount  exceeds  a  gallon, 
is  extremely  pale,  with  a  specific  gravity  of  from  1001  to  1005. 
With  an  elimination  of  more  than  200  ounces,  the  specific  gravity 
of  the  watery  fluid  is  often  below  1001.  There  was  found  to  be  a 
close  approximation  in  the  absence  of  diarrhoea  or  sweating,  between 
the  amount  of  fluid  ingested  and  the  quantity  of  urine  eliminated. 
Thus  in  the  case  of  K.  (Chart  III.)>  during  ten  days,  2664  ounces  of 
fluid  were  given,  while  the  quantity  of  urine  passed  was  2626  ounces, 
an  average  daily  difference  of  some  four  ounces.  On  certain  days 
the  amount  of  urine  passed  would  slightly  exceed  the  liquid  taken. 
When  obvious  perspiration  was  present,  or  several  loose  movements 
occurred,  the  disproportion  was,  of  course,  more  marked. 

In  the  case  of  B.,  Medical  No.  4230,  where  the  skin  kept  moist 
during  most  of  the  illness,  1358  ounces  of  fluid  were  given  in  six 
days  and  844  ounces  passed,  a  daily  average  of  226  ounces  and  140 
ounces,  respectively.    Chart  V.  shows  the  effect  of  repeated  hemor- 
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rbages  upon  the  quantity  of  urine,  with  the  subsequent  stoppage  of 
milk  and  restriction  of  water  supply. 

From  June  1,  1903,  when  the  treatment  was  begun  in  one  of 
the  wards,  to  October  1,  1904,  100  eases  of  typhoid  fever  have 
shown  a  daily  urine  flow  of  100  ounces  or  more;  in  56  of  this  number 
the  amount  has  been  between  100  and  160  ounces;  in  the  other 
44  cases,  over  160  ounces.  During  this  entire  period  of  sixteen 
months,  308  cases  have  been  in  the  hospital,  but  during  the  eight 
months  since  January  1,  1904,  only  105  cases,  the  improvement 
in  the  Cleveland  water  supply  having  greatly  lessened  the  frequency 
of  the  disease  since  April,  1904.  And  as  it  was  not  until  February, 
1904,  that  this  method  of  water-giving  became  general  in  the 
medical  wards,  the  100  cases  represent  a  more  nearly  consecutive 
series  than  the  discrepancy  in  totals  would  indicate. 

These  cases  have  been  carefully  analyzed  by  Dr.  Clarke,  who, 
as  resident  physician,  has  had  charge  of  most  of  them,  as  to  their 
course,  complications,  and  fatality,  and  contrasted  with  a  series  of 
50  cases  during  the  eariy  part  of  the  same  period,  in  which  there 
was  no  attempt  to  establish  polyuria,  and  with  the  373  cases  in 
the  hospital  during  the  year  1903.  The  duration  of  fever  in  the 
two  former  sets  of  cases  proved  precisely  the  same,  30.7  days;  and 
exactly  8  per  cent,  of  relapses  occurred  in  these  groups  with  11  per 
cent,  in  the  1903  series.  The  average  number  of  tub-baths  (given 
every  four  hours  if  the  temperature  reached  102.5°)  in  the  cases 
of  urine  flow  below  100  ounces  was  46;  of  those  above  100  ounces, 
38.6;  of  the  44  cases  above  160  ounces,  32,  pointing  to  greater 
remissions  of  temperature  in  the  polyuria  cases.  Bowel  movements 
were  apparently  little  affected  by  the  large  amounts  of  water  ingested, 
contrary  to  the  expectation  that  constipation  would  be  less  common, 
and  the  proportion  of  cases  with  regular  movements,  constipation 
or  diarrhoea  was  practically  the  same  in  the  three  contrasted  series. 
Retention  of  urine  occurred  in  the  first  twenty-four  hours  after 
admission  in  2  cases,  and  in  1  was  persistently  troublesome.  The 
thin,  watery  urine  was  well  tolerated  by  the  bladder,  as  a  rule,  and 
eighteen  or  twenty  ounces  were  often  passed  at  a  time,  though  with 
a  daily  elimination  of  one  or  two  gallons  this  involves  frequent 
urination.  As  much  less  fluid  was  given  at  night,  this  does  not 
imply  disturbance  of  rest.  There  were  10  cases  of  hemorrhage  in 
the  polyuria  group,  8  in  the  56  cases  below  160  ounces,  and  2  in 
the  44  cases  with  more  than  160  ounces,  to  compare  with  12  per 
cent,  and  6.7  per  cent,  of  the  other  series.  No  one  of  these  10 
hemorrhage  cases  was  fatal.  One  case  of  perforation  occurred  in 
the  100  cases;  3  in  the  group  of  50,  and  15,  the  unusual  percentage 
4  in  the  373  cases  of  1903.  Phlebitis  was  met  with  but  once.  The 
proportion  in  the  other  groups  being  6  per  cent,  and  3.5  per  cent. ; 
and  though  the  frequency  A\nth  which  venous  thrombosis  occurs 
in  typhoid  varies  much,  it  is  conceivable  that  the  copious  water- 
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drinking  may  lessen  the  tendency  to  the  formation  of  agglutination 
thrombi.  Otitis  media  was  also  infrequent,  3  cases  developing, 
3  per  cent.,  with  3  in  the  50  series,  6  per  cent.,  and  16  in  the  1903 
series,  4.3  per  cent.;  and  it  seems  plausible  that  the  clean,  moist 
mouths  of  these  cases  may  well  lessen  the  likelihood  of  middle-ear 
infection.  Meteorism,  however,  usually  of  moderate  but  in  some 
cases  of  considerable  degree,  was  more  common  among  the  patients 
taking  large  quantities  of  water.  Whether  a  coincidence  or  in  any 
degree  dependent  on  the  treatment  does  not  appear.  The  skin  of 
these  patients  seemed  less  dry  and  harsh  than  usual;  and  furuncidosis 
occurred  only  once  or  twice. 

It  is  regretted  that  incompleteness  of  earlier  records  makes  it 
impossible  to  compare  with  accuracy  such  symptoms  as  headcLche, 
apathy,  restlessness,  insomnia,  and  mild  delirium;  but  the  impression 
is  strong  in  the  minds  of  those  who  have  cared  for  and  watched 
these  patients,  whether  nurses,  house-staff,  or  the  visiting  physician, 
that  just  these  toxic  nervous  symptoms  of  the  disease,  the  symptoms 
so  beneficially  influenced  by  the  cool-bath  treatment  of  typhoid 
fever,  are  still  more  eflSciently  controlled  by  the  copious  water  drink- 
ing, employed,  of  course,  as  an  accessory,  not  a  substitute  means 
of  hydrotherapy,  and  that  patients  are  more  comfortable  for  the 
treatment. 

The  total  mortality  of  the  polyuria  group  of  100  cases  was  five, 
5  per  cent.  Four  deaths  occurred  among  the  54  cases  with  an 
elimination  below  160  ounces,  1  death  in  the  group  of  46  cases 
where  160  ounces  were  exceeded.  The  latter  case,  after  a  severe 
illness,  but  when  apparently  convalescing  satisfactorily,  died  on  the 
sixth  day  of  normal  evening  temperature,  with  an  acute  dilatation  of 
the  right  heart.  The  other  four  fatalities  were  due,  one  to  toxsemia 
one  to  perforation,  one  to  laryngeal  perichondritis,  and  one  to 
peritonitis  following  an  operation  for  suspected  perforation.  The 
mortality  of  the  308  cases  in  the  hospital  during  the  period  under 
consideration  from  June,  1903,  to  October,  1904,  and  including  the 
100  polyuria  cases,  was  7.8  per  cent.,  with  twenty-four  deaths.  The 
mortality  of  the  year  1903  was,  however,  usually  large,  10.2  per  cent, 
of  a  total  of  373  cases,  and  the  last  half  of  this  year  with  its  large 
quota  of  patients  not  having  such  quantities  of  water  internally, 
contributes  two-thirds  to  the  entire  group  of  308  cases.  The  death 
rate  of  the  105  patients  discharged  from  the  hospital  during  the 
eight  months  from  January  1  to  October  1,  1904,  has  been  6.6  per 
cent. 

From  March  1st  to  October  1st,  the  period  during  which  all 
patients,  with  few  exceptions,  have  received  this  form  of  treatment, 
there  have  been  77  cases  with  3  deaths,  3.9  per  cent,  and,  to  date 
(October  11th)  86  cases  with  a  mortality  of  3.4  per  cent.  Finally, 
from  April  1,  1904,  to  October  11,  1904,  the  rather  unusual  con- 
secutive series  of  56  cases  without  a  death  has  occurred. 
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As  the  100  cases  of  tjrphoid  fever  with  polyuria  reported  represent, 
in  some  measure,  a  selected  group,  the  small  and  diminishing 
mortality  rate  is,  of  course,  at  the  most,  suggestive.  It  is  felt, 
however,  that  certain  conclusions  as  to  the  results  and  usefulness 
of  this  mode  of  treatment,  which  seems  to  supply  an  additional 
means  of  combating  the  toxaemia  of  the  disease,  may  be  submitted 
with  some  confidence  with  the  hope  that  this  method  of  copious 
water-Kirinking  with  its  resulting  diuresis,  may  be  found  by  other 
observers  to  diminish  in  some  further  degree  the  severity  and 
mortality  of  typhoid  fever  in  hospital  practice. 

Our  experience  and  conclusions  may  be  summarized  as  follows: 

1.  Large  quantities  of  water  internally,  a  gallon  or  more  in 
twenty-four  hours,  may  easily  be  taken  by  typhoid  fever  patients, 
if  administered  in  sm^ll  quantities  at  frequent  and  definite  intervals. 

2.  A  copious  elimination  of  watery  urine  at  once  follows,  the 
degree  of  polyuria,  day  by  day,  closely  corresponding  to  the  quantity 
of  fluid  ingested. 

.    3.  Patients  are  more  comfortable  by  this  mode  of  treatment  and 
toxic,  nervous  symptoms  are  lessened. 

4.  The  mortality,  as  well  as  the  severity,  of  typhoid  fever,  seems 
to  be  still  further  diminished  by  this  method  of  hydrotherapy 
employed  as  an  accessory  to  the  cool-bath  treatment  of  the  disease. 


^ 
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STOMATITIS  IN  IMPETIGO  CONTAGIOSA.* 

BY   EDWARD  F.   GUSHING,    M.D., 
Visiting  Physician  to  the  Lakeside  Hospital,  Cleveland.  O. 

The  occurrence  of  a  form  of  stomatitis  in  impetigo  contagiosa 
has  been  specially  referred  to  in  French  pediatric  and  derma- 
tological  literature.  Comby^  called  attention  to  this  association 
seventeen  years  ago,  and  has  several  times  returned  to  the  topic, 
describing  "stomatite  impetigineuse"  as  a  characteristic  and  not 
infrequent  complication  of  acute  facial  impetigo. 

Bergeron*  in  France,  Bohn'  in  Germany,  and  J.  F.  Payne,*  of 
St.  Thomas'  Hospital,  in  England,  had  previously  reported  in- 
stances of  ulceration  of  the  lips  and  mouth  in  children  with  im- 
petigo contagiosa.  Payne  in  his  cases  noted,  also,  the  occasional 
inoculation  of  the  disease  on  other  orificial  mucous  membranes 
with  a  resulting  purulent  coryza,  conjunctivitis,  keratitis,  or  vulvo- 
vaginitis; and  from  the  quite  frequent  combination  of  stomatitis 
and  the  whitlow-like  lesions  on  the  fingers  used  "hand  and  mouth 
disease"  as  a  synonym  of  his  own  for  the  affection.  He  has  again 
discussed  the  subject  in  his  recent  article*  in  Allbutt's  System.  To 
Bergeron  and  Comby,  however,  seem  due  the  detailed  clinical 
picture  of  this  variety  of  stomatitis. 

The  lesions  of  impetiginous  stomatitis  bear  a  certain  re- 
semblance to  those  of  herpetic  or  aphthous  stomatitis.  Their  usual 
seat  is  on  the  inner  surface  of  the  lower  lip,  but  they  may  occur 
on  the  inner  surface  of  the  cheeks,  or  of  the  upper  lip,  on  the  tip 
of  the  tongue,  or  on  the  gums,  but  always  in  the  front  of  the  mouth 
where  the  child's  fingers  might  have  reached.  A  pustular  or 
crusted  skin  patch  on  the  outer  border  of  the  lip  may  be  directly 
connected  with  an  ulceration  on  the  mucous  membrane  within. 
The  mouth  lesions  are  single  or  few  in  number,  not  grouped  like 
herpetic  ulcerations,  larger,  as  a  rule,  than  the  latter,  irregular  in 
outline,  presenting  themselves  as  slightly  raised  patches  of  a 
pearly-gray  appearance  when  recent,  and  later  of  a  grayish-white 

*  Read  before  the  Ohio  State  Pediatric  Society,  Cleveland^  O.,  May  16,  1904. 
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or  yellowish  hue.  The  patches  are  quite  adherent,  and  their  re- 
moval exposes  a  raw  and  bleeding  surface.  The  surrounding 
mucous  membrane  is  more  or  less  reddened,  and  there  may  be  in- 
crease ot  saliva,  but  no  odor  to  the  breath,  and  little  or  no  local 
discomfort.  The  lymph  nodes  under  the  chin  are  slightly  swollen 
and  tender.  The  process  remains  superficial,  and  healing  occurs, 
as  a  rule,  within  a  fortnight.  The  diagnosis  is  simplified  by  the 
presence  of  a  skin  eruption  of  impetigo,  though  Comby  has  seen 
the  lesions  in  the  mouth  precede  those  on  the  skin.  He  also,  de- 
scribes involvement  of  other  mucous  membranes  with  purulent 
rhinitis,  conjunctivitis,  and  vulvovaginitis,  and  explains  all  the 
lesions,  as  well  as  the  common  paronychia,  as  the  result  of  auto- 
inoculation  from  scratching  or  rubbing  and  the  introduction  of  the 
finger  into  mouth,  nose,  or  elsewhere. 

Sevestre  and  Gaston,*  Dupuy,^  Leroux,®  Poulain,*  Levy^®  and 
others  in  France,  have  studied  impetiginous  stomatitis  as  well  as 
the  other  secondary  lesions  of  the  nose,  eyes  and  vulva,  clinically 
and  bacteriologically.  All  regard  these  complications,  when 
looked  for,  as  not'  infrequent.  Bacteriological  examination  shows 
in  all  cases  staphylococcus  aureus,  as  in  the  skin  pustules  of 
impetigo.  Leroux  and  Balzer  and  GrifFon,^^  however,  have 
isolated  a  streptococcus  from  early  lesions  on  both  the  skin  and 
mucous  membranes,  which  by  inoculations  has  produced  char- 
acteristic lesions  on  the  skin,  furnishing  anew  the  same  organism, 
and  they  regard  the  staphylococcus  as  a  secondary  invader. 

In  recent  German  literature,  also,  there  is  a  recognition  of  the 
occasional  involvement  of  the  mucous  membranes  in  impetigo 
contagiosa.  Lang,"  of  Vienna,  in  his  text  book,  of  1902,  describes 
these  complications;  and  Mikulicz  and  KiimmeF*  in  their  ex- 
haustive work  on  diseases  of  the  mouth,  refer  to  the  subject. 
Jadassohn**  in  1896  reported  the  successful  inoculation  of  im- 
petigo lesions  on  the  skin  from  the  mouth  patches  of  the  disease. 

Excepting  Payne's  papers,  however,  I  know  of  no  discussion 
of  the  subject  in  English  or  American  dermatological  or  pediatric 
text-books  or  journal  literature.  Forchheimer***  in  his  admirable 
monograph  on  the  diseases  of  the  mouth  in  children,  in  1892, 
alludes  to  the  topic  in  the  single  sentence  that  "the  fact  that 
aphthae  may  be  found  in  the  mouths  of  children  with  impetigo  is 
of  no  possible  value  in  establishing  any  connection  between  them." 
H.  G.  Anthony,"  of  Chicago,  in  1898,  reporting  50  cases  of  im- 
petigo contagiosa  notes  of  one  what  may  serve  as  a  very  good 
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description  of  impetiginous  stomatitis,  as  follows: — "A  child  of 
three  had  the  ordinary  form  on  the  chin,  together  with  lesions  on 
the  mucous  membranes  of  the  mouth,  which  were  not  aphthous, 
but  greatly  resembled  syphilitic  mucous  patches;  they  had  ap- 
peared shortly  after  the  chin  lesions.  There  were  no  syphilitic 
lesions  on  other  parts  of  the  child's  body  and  no  history  of  syph- 
ilis in  the  child  or  its  parents.  Scrapings  from  these  lesions  con- 
tained staphylococci,  but  no  oidium  albicans.  They  healed  prompt- 
ly under  treatment  by  peroxid  of  hydrogen." 

It  is  obvious  that  the  possible  involvement  of  the  mouth,  the 
mucous  membrane  of  the  nose,  the  conjunctiva,  or  the  vulva  in 
impetigo  contagiosa  present  problems  of  differential  diagnosis 
of  interest  to  the  pediatric  physician.  In  so  common  a  disease, 
where  a  glance  usually  suffices  for  diagnosis,  and  in  the  uncleanly 
type  of  children,  commonly  affected  and  seen  in  dispensary  clinics, 
it  is  easy  to  appreciate  that  a  running  nose,  inflamed  eyes  or  sore 
mouth  may  be  overlooked,  or  not  suspected  to  represent  an  in- 
tegral part  of  the  disease. 

These  complications  of  impetigo  contagiosa  were  brought  to 
the  writer's  attention  by  the  following  cases : — 

Case  I. — Impetiginous  Stomatitis.  Charles  P.,  six  years  old, 
was  admitted  to  the  Children's  Ward  of  the  Lakeside  Hospital, 
under  suspicion  of  typhoid  fever.  For  a  few  days  he  had  been 
listless,  complained  of  headache  and  seemed  feverish  at  night ;  the 
bowels  had  been  constipated  and  he  had  vomited  once.  The  boy 
was  well-nourished  and  of  good  color,  but  was  apathetic.  Tem- 
perature 99.5°  F.,  pulse  100.  Examination  was  negative,  except 
for  lesions  of  impetigo  on  the  face.  In  the  middle  of  the  forehead, 
on  the  upper  lip  at  the  orifice  of  the  left  nostril,  and  on  the  chin, 
were  typical  crusts  of  impetigo  contagiosa,  those  on  lip  and  chin 
brownish-red  from  blood  admixture.  There  was  slight  muco- 
purulent discharge  from  the  left  nostril.  The  tongue  was  coated, 
the  mouth  and  throat  otherwise  negative.  The  submaxillary  and 
submental  lymph  nodes  were  slightly  enlarged.  There  was  no 
Widal  reaction,  and  the  leukocyte  count  was  11,000.  The  urine 
was  normal.  The  child  continued  apathetic  and  drowsy  for  three 
or  four  days,  the  temperature  ranging  from  99®  to  100°  F.  On 
the  fifth  day  the  temperature  was  normal,  and  the  boy  bright  and 
hungry.  The  facial  lesions  were  tending  to  heal.  On  the  next 
day  there  was  found  on  the  inner  surface  of  the  lower  lip  near  the 
right  angle  of  the  mouth  a  pearly-white,   irregularly  rounded 
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lesion,  %  inch  in  diameter,  slightly  raised  above  the  mucous 
membrane,  closely  adherent,  without  red  areola,  but  presenting 
a  superficial  resemblance  to  a  lesion  of  herpetic  stomatitis.  The 
next  day^  a  slightly  larger  patch  of  the  same  appearance  was  noted 
on  the  inner  surface  of  the  right  cheek  opposite  the  first  molar. 
There  was  general  redness  of  the  mouth  and  some  increase  of 
saliva.  The  lymph  nodes  under  the  chin  on  the  right  side  showed 
increased  enlargement  and  tenderness.  The  thin,  smooth,  gray- 
ish-white patches^  dull  and  opaque  in  look,  did  not  resemble  a 
diphtheritic  membrane  and  were  not  pultaceous.  The  surface 
layer  was  closely  adherent  and  left  a  raw,  red  surface  on  removal. 
There  were  no  further  lesions,  and  in  the  course  of  eight  days,  the 
patches  gradually  cleared.  Meanwhile,  the  facial  lesions  had 
healed.  Cultures  from  the  under  surface  of  one  of  the  mouth 
lesions  gave  a  pure  culture  of  staphylococcus  aureus. 

Case  II. — Impetiginous  Rhinitis.  Mabel  B.,  six  years  old, 
was  brought  to  me  because  of  a  profuse  purulent  discharge  from 
the  left  nostril  of  some  days'  duration.  The  character  of  the  dis- 
charge suggested  an  inflammation  of  one  of  the  sinuses,  or  the 
presence  of  a  foreign  body  in  the  nostril.  Examination,  except 
for  redness  and  swelling  of  the  tissues,  was  negative.  An  older 
sister  with  whom  the  child  slept,  had  been  seen  a  few  days  before, 
with  facial  impetigo.  No  suspicion  of  the  bearings  of  this  fact 
on  the  purulent  rhinitis  was  excited,  until  a  typical  pustule  of  im- 
petigo appeared  on  the  upper  lip  of  the  patient.  Bacteriological 
examination  of  the  nasal  discharge  showed  staphylococcus  aureus 
in  pure  culture.  With  simple  treatment,  the  purulent  secretion 
from  the  nostril  subsided  as  the  facial  lesion  healed. 
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A  REPORT  OF  TWO   CASES  OF  "  TYPHOID 

SPINE."  > 

BT  OaOBOB  WILTOM  MOOKKHOUtE,  M.D.,  OLEVELAMD,  OHIO, 

Vi9iting  PhyMeian  to  the  DUoengary  of  the  Lak€»ide  BoepiteU 
and  Western  Reserve  University, 

SiNCB  1^89  several  examples  of  a  rare  sequel  or 
complication  of  typhoid  fever  have  been  reported 
under  different  names.  That  of  "  typhoid  spine  " 
is  the  one  first  used  and  possesses  the  advantage 
of  not  binding  one  to  a  definite  theory  of  the 
underlying  pathological  cause.  I  have  succeeded 
in  finding  references  in  the  literature  to  twenty- 
one  cases  having  some  resemblance  or  relation  to 
the  condition  first  reported  under  this  name,  and 
to  these  I  take  pleasure  in  adding  the  histories  of 
two  others  which  came  under  my  care  at  the 
Lakeside  Hospital  during  my  service  as  resident 
physician.  ' 

Case  I.  J.  F.  C,  male,  age  twenty-eight  years, 
agent  structural  steel  work ;  entered  the  Lakeside 
Hospital  on  the  eighth  day  of  his  illness  with  ty- 
phoid fever.  The  attack,  while  not  marked  by 
extremely  high  temperature,  was  a  severe  one 
complicated  by  intestinal  hemorrhage,  relapse  and 
furunoulosis.  The  Widal  and  diazo  reactions 
were  obtained.  Although  there  were  no  symp- 
toms referable  to  the  back  during  his  stay  in  bed, 
it  was  noticed  later  that  it  was  exceptionally 
weak  and  ached  after  the  patient  was  allowed  to 
sit  up  or  walk  about.  There  was  no  actual  pain. 
The  back  was  examined  several  times  with  en- 
tirely negative  results. 

>  Rtad  b«fore  the  Academy  of  Medicine  of  Cleveland,  June  20, 
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The  patient  left  on  the  6th  of  Jane,  1899,  after 
a  stay  of  seventy  days  in  the  hospital.  On  the 
23d  of  August  he  re-entered  the  hospital,  com- 
plaining of  pain  and  weakness  in  the  lower  lum- 
bar region,  and  gave  us  the  following  account  of 
his  illness :  For  ten  days  after  his  discharge  his 
back  was  weak  and  ached  a  little ;  then  without 
assignable  cause  he  began  to  have  pain  which  was 
slight  at  first  but  increased  rapidly  in  severity. 
At  the  beginning  it  was  throbbing  in  character  but 
later  became  dull.  This  dull  pain  began  to  be 
punctuated  by  sudden  short  attacks  of  severe 
pain ;  the  sharp  pains  were  associated  with  a 
great  tendency  to  twitch,  and  any  movement  in- 
tensified and  prolonged  the  attacks.  The  pains 
were  somewhat  more  severe  when  the  patient 
drew  up  his  legs,  and  were  a  little  relieved  if  the 
legs  were  in  a  horizontal  position  or  nearly  so. 
The  duration  of  these  attacks  was  usually  an  hour 
or  two,  with  intervals  of  from  three  to  four  hours 
of  comparative  relief.  Movement  caused  pain, 
and  was  very  apt  to  bring  on  an  attack  of  this  ' 
kind,  which,  however,  often  began  without  assign- 
able cause.  The  attacks  were  more  frequent  at 
night  than  in  the  day  time,  and  disturbed  his 
sleep.  The  localization  of  the  pain  was  in  the 
lower  lumbar  and  sacral  region  or  buttock ;  most 
commonly  on  the  right  side,  sometimes  on  the 
left,  never  on  both.  Previous  to  his  admission  to 
the  hospital  the  patient  states  that  opiates  were 
discontinued,  because  on  trial  they  were  found  to 
have  so  deleterious  an  effect  on  the  action  of  the 
kidneys  and  bowels.  During  the  severest  part  of 
the  illness  the  patient  had  periods  of  a  few  days 
each  with  normal  temperature,  alternating  with 
febrile  periods  of  similar  duration  in  which  the 
temperature  sometimes  rose  to  103^  F.  At  this 
time  he  became  much  emaciated  and  nervous, 
^^  going  all  to  pieces  "  if  he  lost  control  of  himself. 
His  bowels  were  constipated.  About  four  weeks 
before  his  read  mission  to  the  hospital  he  began  to 


improre.  The  attacks  of  pain  became  less  fre- 
qaent  and  severe,  the  appetite  improved  and  he 
gained  in  weight. 

At  entrance  the  appetite  was  good,  the  bowels 
were  regular,  and  the  pain  was  confined  to  the 
lower  lumbar  region,  was  dull  in  character,  with 
an  occasional  sharp  twinge.  The  physical  exam- 
ination was  largely  negative.  The  patient  was 
somewhat  emaciated ;  the  pulse  80,  regular  and 
rhythmic  ;  the  patellar  reflexes  were  very  weak, 
the  plantar  reflex  was  not  obtained.  There  was 
no  evidence  of  destructive  disease  of  the  spinal 
column ;  no  deformity ;  no  tenderness  over  the 
spine  or  elsewhere ;  no  indication  of  involvement 
of  the  sciatic  or  other  great  nerve  trunk  ;  no  evi- 
dence of  psosks  abscess.  The  urine  is  reported 
not  to  have  contained  albumin ;  there  was  no 
diazo  reaction ;  the  sediment  showed  a  few  hya- 
line and  fine  granular  casts  and  leucocytes. 
Examination  of  the  blood  revealed  the  presence 
of  5,280  leucocytes  to  the  cubic  millimetre.  The 
Widal  reaction  was  reported  negative. 

During  the  first  month  of  his  second  stay  in  the 
hospital  the  patient  was  not  kept  continuously  in 
bed,  and  was  at  times  almost  free  from  discom- 
fort, and  again  suffered  considerable  pain  in  his 
back  or  in  his  buttock.  At  the  end  of  his  first 
'month  in  the  hospital  the  temperature,  which  had 
varied  between  98*  F.  and  99'  or  99.5**  F.,  began 
to  go  up  gradually,  reaching  its  highest  point, 
103.6**  F.,  on  the  25th  of  September.  The  febrile 
period  extended  over  two  weeks.  Shortly  after 
this  rise  in  temperature  began,  an  examination  of 
the  blood  showed  8,800  leucocytes  to  the  cubic 
millimetre.  •  On  the  2d  of  October  the  spleen, 
which  is  said  to  have  been  normal  in  size  at  en- 
trance, was  felt  below  the  costal  margin,  and  a 
Widal  reaction  was  obtained.  There  was  no  rose- 
rash,  the  abdomen  was  neither  distended  nor  tym- 
panitic. In  spite  of  the  enlargement  of  the  spleen 
and  the  apparent  recurrence  of  the  Widal  reac- 


tioD,  it  is  hard  to  see  how  this  could  be  either  a 
reinfection  with  typhoid  or  a  relapse  of  that  dis- 
ease. At  first  it  was  not  thought  necessary  to 
confine  the  patient  strictly  to  his  bed.  The 
Paquelin  cautery  was  used  on  several  occasionsi 
the  back  was  strapped,  and  tonic  remedies  were 
employed.  When  the  more  severe  pain  began, 
antirheumatic,  antineuralgic,  sedative  and  hyp- 
notic remedies  were  employed,  with  opiates  when 
necessary.  The  case  progressed  without  ^e  aid 
of  any  mechanical  contrivances  aside  from  the 
very  inadequate  one  of  adhesive  straps.  When 
the  patient  was  in  bed  with  severe  pain,  with  a 
view  to  determine  whether  relief  would  be  af- 
forded by  the  use  of  extension  by  weight  and 
pulley,  manual  extension  was  tried  without  any 
apparent  benefit.  Until  perhaps  the  last  of  Octo- 
ber there  was  very  little  change  in  the  condition 
of  the  patient  as  to  pain,  but  from  that  time  on 
there  seemed  to  be  a  steady,  but  very  slow  im- 
provement in  this  respect.  On  the  2d  of  Novem- 
ber he  began  to  have  a  bed-rest  very  cautiously, 
and  this  was  gradually  increased,  as  the  procedure 
seemed  to  be  tolerated  and  the  patient's  strength 
bore  it.  He  was  discharged  from  the  hospital  on 
the  13th  of  December,  1899,  the  note  stating  that 
he  had  still  some  trouble  with  his  back. 

The  patient  was  seen  in  July,  1901,  and  said 
that,  except  for  two  to  three  days  about  three 
weeks  after  leaving  the  hospital,  he  had  no  pain 
or  ache  in  the  back  after  his  discharge,  but  that 
he  had  so  much  weakness  in  the  back  that  he 
greatly  feared  a  return  of  the  trouble  on  several 
occasions.  He  did  not  attempt  to  go  to  work  in 
the  office  until  May,  1900,  thirteen  months  from 
the  onset  of  the  typhoid,  and,  for  some  time  after 
returning  to  the  office,  did  very  little.  During  all 
the  next  summer  had  a  good  deal  of  soreness  in 
the  back  for  a  day  or  two  after  any  misstep  or 
overexertion,  and  experienced  considerable  dif- 
ficulty in  getting  about  on  this  account.     At  the 


present  time  he  does  about  the  same  as  he  did  be- 
fore his  sickness,  but  still  has  a  little  soreness  in 
the  back  after  a  misstep  or  overexertion.  He  is 
quite  certain,  however,  that  this  last  is  decreasing 
and  will  entirely  disappear. 

Case  II.  J.  M.  H.,  male,  age  forty-two  years, 
a  salesman  in  a  large  hardware  store,  entered  the 
Lakeside  Hospital  July  17, 1899,  in  the  service  of 
Dr.  J.  £.  Cook,  by  whose  kind  permission  I  am 
permitted  to  report  the  case.  Unfortunately  the 
records  of  the  case  were  not  preserved,  but  the 
following  history  has  recently  been  secured  from 
the  patient,  a  very  intelligent  man,  and  I  think 
that  the  general  features  of  the  attack  have  not 
been  in  any  way  misrepresented  by  the  loss  of 
the  original  records.  'To  Dr.  Cook  I  am  indebted 
for  certain  facts  about  the  case  not  remembered 
by  the  patient  or  myself.  He  was  taken  ill  with 
typhoid  on  the  7th  of  April,  1899.  About  seven 
weeks  later  the  fever  left,  the  course  being  one  of 
only  moderate  severity  and  entirely  without  com- 
plications in  the  preliminary  attack.  At  about 
the  usual  time  after  the  disappearance  of  the 
fever,  the  patient  was  propped  up.  in  bed,  and 
felt  a  little  stitch  or  catch  in  his  back  such  as  one 
has  at  times  on  twisting  it.  This  trouble  increased 
continuously,  and  within  twenty-four  hours  he 
was  utiable  to  turn  in  bed,  and  suffered  from 
deep,  cramp-like  pain  in  the  lower  lumbar  region, 
a  little  more  to  the  right  than  to  the  left.  This 
pain  was  not  absolutely  continuous,  but  came  in 
paroxysms,  which  seemed  to  be  relieved,  or  at  least 
to  be  made  more  bearable,  if  the  patient  grasped 
the  bed  or  some  other  object  tightly  while  it 
persisted.  After  this  first  bed-rest  and  its  very 
unpleasant  sequel,  he  was  kept  flat  upon  his  back 
fully  ten  days,  and  at  the  end  of  that  time  was  so 
much  relieved  that  he  was  again  propped  up  in 
bed.  The  time  of  the  bed-rest  was  very  gradually 
increased,  and  he  was  allowed  to  put  on  his 
clothes  at  the  end  of  another  ten  days.     He  was 
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not,  however,  free  from  pain  or  soreness  when 
sitting  up,  but  when  lying  down  he  had  no  dis- 
comfort. There  was  no  elevation  of  temperature. 
At  the  end  of  about  two  weeks  the  pains  again 
began  to  increase,  and  one  day  when  on  his  feet 
he  had  so  severe  a  '^  cramp  ^'  that  he  would  have 
fallen  if  it  had  not  been  for  support.  He  there- 
upon took  to  his  bed  and  for  three  or  four  days 
had  some  elevation  of  temperature. 

On  the  17th  of  July  he  entered  the  hospital. 
The  patient  was  anemic,  emaciated  and  nervous, 
being  almost  hysterical  at  times.  There  was 
no  evidence  on  physical  examination  of  a  neuri- 
tis ;  no  deformity  of  the  spine  was  detected ;  no 
ten  derness  to  deep  pressure  was  found  in  either 
iliac  region  or  over  the  painful  area  in  the  back. 
Tenderness  over  the  spine  developed  later  and 
was  for  a  time  very  marked.  There  were  no 
rectal  or  vesical  symptoms.  Fortunately  I  have 
been  able  to  find  the  original  record  of  his  tem- 
perature for  the  first  thirty-eight  days  of  his  stay 
in  the  hospital.  He  entered  with  a  normal  tem- 
perature, but  during  the  first  month  he  had  febrile 
periods  of  from  twelve  hours  to  four  days  in  dura- 
tion, in  which  the  temperature  rose  to  102.5°  F., 
103.5''  F.,  and  once  to  104.7*  F.  They  alternated 
with  rather  longer  periods  of  normal  temperature. 
After  the  first  month  in  the  hospital  his  tempera- 
ture is  supposed  to  have  remained  normal.  The 
patient  was  never  free  from  discomfort  at  en- 
trance, and  at  relatively  short  intervals  would 
have  a  succession  of  spasms  of  pain  lasting  at 
intervals  for  a  day  and  a  night,  or  even  two  days, 
after  which  he  would  be  relatively  free  from  them 
for  a  short  time.  Absolutely  no  cause  could  be  as- 
signed for  the  onset  of  these  attacks,  although  any 
movement  except  one  executed  with  the  greatest 
circumspection  increased  his  discomfort,  whether 
he  was  in  pain  or  relatively  free  from  it  at  the  time. 
For  about  one  week  from  the  time  of  entrance 
heat  was  applied  to  his  back.     During  the  second 


week  cold  was  applied  by  means  of  an  ice  bag. 
Morphia  was^  used  throughout  when  it  was  con-* 
sidered  necessary.  Dr.  J.  H.  Lowman  saw  the 
case  in  consultation  during  one  of  the  attacks  of 
pain,  and  suggested  the  use  of  extension  by  means 
of  a  weight  and  pulley,  on  finding  that  manual 
extension  afforded  relief.  Extension  was  applied, 
and  was  continued  intermittently  for  about  four 
weeks.  In  spite  of  the  fact  that  it  afforded  an 
appreciable  amount  of  relief,  it  was  not  continued 
more  than  a  few  hours  each  day,  since  its  appli- 
cation disturbed  the  patient,  and  it  was  thought 
desirable  to  allow  him  to  turn  on  his  side  with 
the  hope  of  thus  avoiding  bed  sores.  In  addition 
to  tonic  remedies,  potassium  iodode  was  admin- 
istered in  moderate  doses,  and  opiates  were  used 
as  needed  for  the  relief  of  pain.  For  a  consider- 
able time  after  entrance  the  prognosis  was  con- 
sidered very  grave.  He  was  thought  to  have  a 
tuberculous  spondylitis.  From  the  time  of  the 
first  bed-rest  till  the  patient  was  discharged  from 
the  hospital,  *<  improved,^'  advances  were  made 
very  gradually.  He  had  his  clothes  on  for  the 
first  time  about  three  weeks  before  he  went  home. 
The  patient  was  seen  in  July,  1901,  and  stated 
that  he  returned  to  the  store  in  January,  1900, 
but  did  very  little  work  for  eight  or  nine  months, 
and  had  an  aching,  weak  back  all  the  time.  Any 
jar  or  misstep  or  stubbing  the  toe  would  hurt  his 
back.  It  was  well  on  in  the  spring  of  1901  be- 
fore he  could  lift  anything  at  all  heavy,  and  when 
seen  was  unable  to  scufiHe,  and  felt  a  hurt  in  the 
back  at  times  when  ''doubling  up,"  especially 
before  a  storm.  He  would  hesitate  to  lift  weights 
greater  than  one  hundred  pounds,  which  was  the 
most  he  was  called  upon  to  attempt,  but  within 
these  limits  he  did  anything  that  came  his  way  in 
the  hardware  business.  He  had  considered  him- 
self well  for  the  few  months  preceding  the  time 
he  was  seen  in  1901. 
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The  case  reported  by  Eskridge  *  is  quite  in- 
accessible, and  the  history  is  of  such  interest  that 
it  seems  desirable  to  give  an  extended  abstract 
in  this  place.  £.  S.,  male,  Germany,  hostler. 
Mother  died  of  brain  fever  in  the  thirty-fifth 
year.  Maternal  grandfather  died  of  hemiplegia. 
Family  history  otherwise  unimportant.  The  pa- 
tient had  been  a  hostler  for  the  preceding  six 
years.  For  the  preceding  eight  or  nine  years 
he  had  joint  pains  in  damp  weather.  Five  years 
ago  he  contracted  syphilis.  Four  years  ago  he 
was  lame  for  two  months  from  pain  in  the  sacral 
region,  and  the  pain  extended  to  the  left  side  of 
the  pelvis.  Two  years  before  the  present  attack 
he  moved  from  his  former  home  in  Illinois  to 
Denver.  Since  his  stay  in  Colorado  his  joint 
pains  seem  largely  to  have  disappeared.  In  July, 
1892,  he  was  admitted  to  the  Arapahoe  County 
Hospital  suffering  from  an  attack  of  typhoid 
fever.  During  his  convalescence  he  began  to 
complain  of  pain  in  the  sacral  region.  At  first 
it  was  simply  stiffness  after  sitting,  with  some 
pain  when  he  attempted  to  get  up.  This  passed 
off  after  he  walked  about  for  a  short  time.  About 
the  middle  of  September  he  left  the  hospital  and 
returned  to  work,  but  the  pain  in  the  back  and 
the  parts  around  the  left  hip  became  so  great  that 
he  was  compelled  to  give  up  work  and  return  to 
the  hospital.  After  his  return  to  the  hospital  he 
was  confined  to  bed  on  account  of  pain.  When 
the  patient  stood  both  legs  were  straight  and  the 
gluteal  folds  were  normal.  The  legs  could  both 
be  abducted  and  adducted  without  pain.  Ex- 
tremes of  flexion  and  extension  of  the  left  thigh 
caused  great  pain.  The  back  was  painful  on 
pressure  over  the  first  sacral  spine,  and  the 
tenderness  was  limited  to  one  spinous  process. 
Pressure  here  caused  pain  to  shoot  down  the 
posterior  portion  of  the  left  thigh,  and  in  the 
region  of  the  small  sciatic  nerve  on  the  same 
side.     When  the  left   leg  was  straightened   and 
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brought  forward,  it  gave  rise  to  pain  in  the  sacral 
region  of  the  spine,  in  the  left  hip,  and  in  the 
posterior  portion  of  the  left  thigh.  When  the 
leg  was  brought  backward,  the  pain  complained 
of  was  chiefly  in  the  sacral  region  of  the  spine. 
There  was  no  paralysis  or  paresis  of  any  of  the 
muscles,  the  limitation  of  the  movements  of  the 
left  leg  was  due  simply  to  pain.  Reflexes :  Knee 
jerks,  both  greatly  increased;  ankle  clonus,*  ab- 
sent; plantar  reflexes,  right  fair,  left  more  marked 
than  right;  cremaster  reflex,  right  normal,  left 
absent;  lower  abdominal  reflex,  absent;  epigastric 
reflex,  right  present,  left  absent.  Temperature,* 
localization  and  muscular  senses  were  all  normal. 
A  condition  of  slight  hyperesthesia  was  found 
over  the  left  leg,  and  over  the  space  one-half  the 
size  of  a  quarter  on  the  front  of  the  right  thigh 
there  was  found  the  condition  of  anesthesia. 
There  were  no  other  disturbances  of  sensation* 
found.  Pressure  over  both  ilia  at  the  same  time, 
so  as  to  press  the  ilia  upon  the  sacrum  at  the 
sacro-iliac  synchrondrosis,  caused  considerable 
pain  in  the  left  sacro-iliac  joint,  and  the  pain 
extended  from  one  side  of  the  pelvis  to  the  other. 
The  hip-joint  seemed  entirely  free  from  pain. 
There  was  no  tenderness  over  any  of  the  nerves 
of  the  legs. 

In  the  difEerential  diagnosis  myelitis,  sciatica, 
hip- joint  disease,  tumors  of  the  bones  of  the  pel- 
vis, malingering,  localized  pachymeningitis,  and 
some  form  of  bone  disease  were  discussed.  After 
consideration,  all  of  the  above  were  ruled  out  ex- 
cept the  localized  meningitis  or  the  bone  lesion. 
The  meningitis  if  present  was  considered  to  be  an 
affection  of  the  external  surfaces  of  the  dura,  in- 
volving the  sheaths  of  the  nerves  leaving  the  cord, 
on  only  one  side,  but  not  involving  the  cord  itself. 
Now  as  an  external  pachymeningitis  so  rarely  oc- 
curs in  the  absence  of  bone  disease,  it  is  fair  to 
presume  that  we  have  bone  disease  and  pachymen- 
ingitis associated,  although  it  is  possible  to  explain 


10 

all  the  symptoms  without  the  presence  of  a  men- 
ingitis. Meningitis,  however,  would  not  account 
for  all  the  symptoms  in  the  absence  of  bone  dis- 
ease. The  pain  in  the  left  sacro-iliac  synchron- 
drosis  and  the  tenderness  over  the  first  sacral 
vertebra  are  due  to  an  affection  of  the  bone  or  its 
periosteum. 

There  is  no  statement  as  to  the  final  outcome  of 
the  case,  although  it  seems  to  have  been  well  on 
the  way  to  recovery  when  reported.  « 

An  accurate  pathological  diagnosis  of  the  cases 
here  reported  is  very  difiicult,  and  the  same  dif- 
ficulty has  been  met  by  other  reporters  of  similar 
conditions.  This  difficulty  is  reflected  in  the  titles 
under  which  they  have  reported  their  cases.  Al- 
though Gibney  had  formed  a  theory  that  the  under- 
lying pathological  condition  was  a  perispondylitis, 
.he  reported  his  cases,  the  first,  so  far  as  I  know 
in  the  literature,  under  the  title,  <*The  Typhoid 
Spine."  Osier,  writing  later,  reports  three  cases 
as  a  neurosis.  In  the  last  three  years  histories  of 
cases  presenting  certain  points  of  similarity  to 
those  reported  by  American  observers  have  been 
published  in  Germany  as  examples  of  typhoid 
spondylitis.  While  an  exact  determination  of 
the  pathological  condition  in  a  disease  in  which 
the  outcome  has  been  uniformly  favorable  is  prac- 
tically impossible,  the  writer  wishes  to  review 
some  of  the  facts  upon  which  his  conclusion  is 
based,  that  in  a  certain  number  of  the  cases  re- 
ported the  symptoms  have  been  due  to  an  inflam- 
matory process  involving  one  or  more  of  the 
vertebrsB,  or  their  periosteum  or  cartilages.  In 
so  far  as  I  have  been  able  to  collect  it  the  litera- 
ture of  the  subject  consists  at  present  of  fifteen 
articles  reporting  twenty- one  cases,  the  majority 
of  which  I  have  been  able  to  consult  at  first  hand. 
I  have  had  access  to  seventeen  or  eighteen  of  the 
histories  of  these  cases  in  the  report  of  the  ob- 
server or  in  a  few  instances  in  a  satisfactory  ab- 
stract.    From  the  standpoint  of  diagnosis  I  wish 
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to  call  attention  particularly  to  the  occurrence  of 
deformity,  and  to  the  frequent  association  of  fever 
with  the  affection. 

As  to  the  occurrence  of  deformity  in  eighteen 
cases,  the  records  are  silent  on  this  point  in  six, 
deformity  is  definitely  stated  not  to  have  occurred 
in  six,  but  in  six  others  there  is  fair  evidence  that 
a  deformity  was  present  at  some  time  in  the 
course.  In  three  cases,  12, 18  and  14,  a  kyphosis  is 
definitely  stated  to  have  been  observed  by  the  re- 
porter. Kdnitzer,^^  in  the  introduction  to  a  case 
he  reports,  remarks  that  a  new  symptom  complex 
has  been  made  by  Quincke  *  which  appears  as  a 
disease  of  the  lumbar  and  sacral  region  after  ty- 
phoid fever,  causing  very  severe  pain  and  swelling 
in  these  parts.  This  statement  leads  me  to  believe 
that  Quincke's  cases,  two  in  number,  had  some  de- 
formity.  I  have  not  been  able  to  consult  his  orig- 
inal article,  and  the  abstract  of  the  histories  of  his 
oases  given  by  another  writer  makes  no  mention  of 
deformity.  In  another  case  "  the  patient  claims  to 
have  noticed  a  prominence  in  the  lower  lumbar  re- 
gion which  had  disappeared,  however,  before  she 
was  seen  by  the  reporter.  It  is  well  known  that 
inflammatory  processes  secondary  to  typhoid  fever 
are  usually,  or  at  least  often  destructive,  and  it  is 
a  rather  remarkable  fact  about  these  cases,  if  they 
are  due  to  an  inflammatory  process,  that  they 
have  in  no  case  gone  on  to  suppuration,  nor  does 
the  deformity  usually  persist.  In  five  of  the  cases 
in  which  a  deformity  was  noted  it  disappeared  in 
a  short  time,  in  one  only  being  present  at  the  time 
of  the  report.  Gibney'  has  reported  a  case  of  tor- 
ticollis in  which  there  was  a  well-marked  deform- 
ity of  a  number  of  the  cervical  vertebrsB  with  an 
enlargement  of  their  lateral  masses  in  a  man  of 
forty-five  who  at  the  age  of  twenty-two  had  a 
febrile  disease  of  several  weeks'  duration,  pro- 
nounced by  his  physician  typhoid  fever,  and  fol- 
lowed by  a  painful  affection  of  the  cervical  spine. 
Gibney  reports,  also,  that  a  painful  affection  of 
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the  hip  which  he  observed  following  an  attack  of 
**  typho-malarial "  fever  left  some  limitation  of 
motion.  He  mentions  these  cases  as  items  which 
strengthen  his  belief  in  the  correctness  of  his 
opinion  that  the  condition  is  due  to  a  low  grade 
of  inflammation.  The  presence  of  a  febrile  re- 
action associated  with  the  condition  under  consid- 
eration, and  not  to  be  explained  by  any  coexisting 
condition,  might,  doubtless,  be  considered,  next 
to  the  appearance  of  a  kyphosis,  the  most  cogent 
reason  for  thinking  that  the  underlying  patho- 
logical condition  was  inflammatory.  In  a  total 
of  seventeen  cases  no  statement  is  made  by  the 
reporter  in  this  point  in  five,  in  two  cases  it  is 
stated  that  no  febrile  reaction  was  observed.  In 
the  remaining  cases,  ten  in  number,  the  tempera- 
ture was  elevated  during  some  portion  of  the  af- 
fection. In  two  cases  slight  febrile  reaction  is 
reported.  In  the  remaining  eight  it  seems  to  have 
reached  at  least  103^  F.  at  some  time  in  its  course. 
For  these  and  other  reasons  the  writer  feels  that 
the  true  type  of  the  "  typhoid  spine  "  is  a  symp- 
tom complex  due  to  an  inflammatory  process,  and 
that  pain  in  the  back  following  typhoid  fever  but 
due  to  other  conditions  should  not  be  confused 
with  it.  At  least  one  case  has  been  reported  ^  in 
which  there  was  a  painful  condition  of  the  mus- 
cles of  the  spine,  associated  with  degeneration, 
leaving  behind  a  contraction  of  the  muscle  af- 
fected. There  have  also  been  observed  oases  of 
neurosis  apparently  not  unlike  that  known  as  the 
railroad  spine,  although  in  some  of  these  cases  it 
is  open  to  question  whether  this  neurosis  was  the 
original  condition  or  a  later  complication. 

The  prognosis  of  painful  affections  of  the  spine 
subsequent  to  typhoid  fever,  in  so  far  as  recovery 
is  concerned,  is  excellent.  No  deaths  are  recorded 
in  the  literature.  Even  allowing  the  two  cases 
reported  by  Gibney,  one  a  painful  aflfection  of  the 
cervical  spine  with  permanent  deformity,  the 
other  a  similar  painful  affection  of  the  hip  with 
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limitation  of  motion^  to  inflaence  our  prognosis 
as  to  deformity  this  is  also  excellent,  for  in  no 
other  cases  in  which  the  course  has  been  ade- 
quately followed  to  determine  the  final  outcome 
has  any  •  permanent  deformity  or  limitation  of 
motion  been  observed.  From  another  standpoint 
the  prognosis  is  very  different.  In  very  few 
cases  has  the  trouble  been  of  short  duration.  It 
has  caused  a  very  marked  disability  for  weeks  and 
more  often  for  months,  and  in  many  cases  has  been 
characterized  by  a  series  of  exacerbation  arising 
spontaneously  or  brought  on  apparently  by  the 
most  trivial  causes. 

In  view  of  the  probable  duration  of  a  well-de- 
veloped case  of  typhoid  spine  it  seems  desirable 
to  emphasize  the  necessity  for  the  greatest  cir- 
cumspection in  the  management  of  any  case 
which  during  the  febrile  period  or  during  conva- 
lescence, suggests  the  development  of  the  typhoid 
spine"  by  the  existence  of  a  weak,  aching,  painful 
back.  For  a  well-developed  attack,  relief  from 
pain  is  the  first  requirement.  This  end  may  be 
attained  very  largely  in  some  cases  by  rest  in  a 
recumbent  position.  Additional  relief  may  be 
given  by  various  mechanical  devices  affording  ad- 
ditional support  to  the  spinal  column,  as  by  a 
jacket  or  brace.  In  a  similar  fashion,  extension 
may  be  serviceable.  Later  a  jacket  may  be  of 
further  assistance  in  supporting  the  back,  in  reas- 
suring the  patient  and  in  permitting  him  to  get 
about  at  an  earlier  date  than  would  otherwise  be 
possible.  For  the  relief  of  pain  also  antirheu- 
matic, sedative  and  hypnotic  remedies  may  be 
employed,  but  unless  the  suffering  is  mild,  opiates 
will  be  found  necessary,  from  time  to  time,  to 
make  the  patient's  condition  bearable.  The  use 
of  nourishing  food  and  of  tonics  will  be  indicated 
at  appropriate  times.  Other  medication  seems 
not  to  be  of  any  great  value,  although  potassium 
iodine  has  been  used  in  a  number  of  oases  with 
apparent  benefit. 
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BEPEATED  COPIOUS  HAEMOPTYSIS  FROM  AN 
AORTIC  ANEURISM,  EXTENDING  INTO  THE 
RIGHT  LUNG  AND  FINALLY  RUPTURING  INTO 
THE  PLEURA/ 

By  Thomas  Wood  Clabke,  M.  D., 

Late  Medical  House-Officer,  Johns  Hopkins  Hospital, 

Baltimore. 

Resident  Physician,  Lakeside  Hospital,  Cleveland,  Ohio. 

The  case  I  wish  to  report  is  that  of  J.  McD.,  an  Irishman,  1981 
39  years  of  age,  who  was  admitted  to  the  Lakeside  Hospital, 
Medical  Number  4303,  in  the  service  of  Dr.  Edward  F.  Gush- 
ing, on  July  13, 1904,  complaining  of  pain  in  the  right  upper 
chest,  cough,  and  expectoration  of  blood.  His  father  had  died 
of  consumption.  Beyond  this  the  family  history  was  negative. 
The  patient  had  always  been  a  healthy,  strong  man,  by  occu- 
pation a  laborer,  and  had  done  hard  work  all  his  life.  He 
had  rheumatism  twelve  years  ago,  and  slight  attacks  of  the 
same  disease  ever  since  then.  As  to  specific  history,  the  pa- 
tient admitted  having  gonorrhoea  three  times,  the  last  attack 
eight  years  before,  and  a  soft  chancre  eighteen  years  ago.  No 
history  of  a  primary  sore  or  secondary  syphilitic  lesions  could 
be  obtained.  Except  for  the  minor  diseases  of  childhood, 
the  patient  had  had  no  further  illnesses.  He  used  alcohol 
to  excess. 

The  patient  dated  his  present  trouble  from  a  year  before 
admission  to  the  Hospital,  when  he  began  to  have  discomfort 
in  his  chest,  especially  the  right  front,  shortness  of  breath. 


^Read  before  the  Clinical   and   Pathological  section   of  the 
Cleveland  Academy  of  Medicine,  on  Nov.  4, 1904. 
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[98]  dizzmess,  ringing  in  the  ears,  and  attacks  of  weakness.  His 
general  condition  grew  worse  until  two  weeks  before  admission 
to  the  Hospital^  when  he  began  to  cough  and  expectorate  small 
amounts  of  blood.  At  this  time,  the  pain  in  the  chest  grew 
much  more  severe,  and  on  admission  it  extended  to  the  right 
shoulder  and  down  the  right  arm  to  the  elbow.  On  the  day 
be  came  into  the  hospital,  he  had  had  an  especially  profuse 
hsBmorrhage,  but  was  quite  indefinite  as  to  the  exact  amount. 
During  the  past  year,  he  had  lost  twenty  pounds  in  weight. 

On  examination,  the  patient  was  found  to  be  a  well  built, 
muscular  man,  coughing  frequently  and  expectorating  con- 
siderable quantities  of  blood-stained  mucus.  His  voice  was 
husky  but  not  brazen,  and  the  cough  not  the  typical  "  goose 
cough.*'  His  respirations  were  normal,  the  pulse  regular  and 
of  good  volume,  88  per  minute.  The  left  pulse  seemed  slightly 
more  full  than  the  right.  They  were  synchronous.  The  face 
was  of  good  color;  pupils  equal  and  normal;  slight  arterio- 
sclerosis. There  was  a  very  slight  tracheal  tug.  On  inspec- 
tion of  the  chest,  it  was  found  to  be  sjrmmetrical  and  the  ex- 
pansion equal.  Over  the  first  and  second  right  inter-spaces, 
for  a  distance  of  11  cm.  from  the  mid-line  and  over  the  third 
inter-space  for  4  cm.,  there  was  a  marked  visible  pulsation, 

199]  but  no  bulging  of  the  chest.  On  palpation  over  the  pulsating 
area  a  slight  systolic  impulse  could  be  felt,  followed  by  a 
marked  diastolic  impact.  There  was  no  thrill.  On  percus- 
sion, dullness  was  obtained  in  this  region  over  an  area  of  11.5 
cm.  laterally,  and  9  cm.  vertically  downward  from  the  right 
clavicle.  The  dullness  did  not  extend  to  the  left  of  the 
sternum.  In  the  right  back,  the  dullness  extended  from  a 
point  3  cm.  above  the  angle  of  the  scapula  upward  for  8  cm., 
and  included  the  entire  space  between  the  spinal  column  and 
the  scapula.  No  pulsation  or  tumor  was  noted  in  the  back. 
On  auscultation  over  the  right  upper  chest  could  be  heard  a 
markedly  accentuated  diastolic  shock,  and  a  loud  friction  rub, 
synchronous  with  the  respiration.  No  bruit  was  audible.  The 
lungs  were  elsewhere  normal. 

The  apex  of  the  heart  was  slightly  more  to  the  left  than 
normal,  in  the  fifth  interspace  10.5  cm.  from  the  mid-line,  and 
the  cardiac  dullness  13.5  cm.  out,  or  4  cm.  outside  of  the 
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nipple.    Except  for  a  marked  increase  in  the  intensity  of  the  [99] 
aortic  second  sounds  the  heart  sounds  were  normal.    The  phy- 
sical examination  was  otherwise  negative. 

The  imquestioned  diagnosis  of  aneurism  of  the  thoracic 
aorta  was  made,  and  the  attempt  made  to  put  the  patient  on  a 
modified  Tufnell  treatment.  He,  however,  objected  so  ser- 
iously to  the  dry  diet,  and  so  absolutely  refused  to  remain 
quiet,  that  this  had  to  be  given  up.  For  ten  days  everything 
went  well.  After  the  second  day,  the  bleeding  stopped,  and 
the  cough  and  pain  were  greatly  relieved.  On  July  23,  how- 
ever, after  a  sudden  movement,  the  patient  commenced  cough- 
ing, and  spat  up  four  ounces  of  almost  pure  red  blood.  This 
was  the  beginning  of  a  remarkable  series  of  sixteen  haemor- 
rhages. The  next  was  on  July  29,  8  ounces,  and  from  then 
they  occurred  as  follows:  August  2,  12  ounces;  August  6, 
32  ounces;  August  9,  16  ounces;  August  11,  36  ounces;  Au- 
gust 17,  16  ounces;  August  20,  6  ounces;  August  21,  20 
ounces;  August  24,  28  ounces;  August  28,  10  ounces;  Sep- 
tember 2,  4  ounces;  September  3,  2  oimces;  September  6, 
16  ounces;  September  13,  8  ounces;  and  September  14,  7 
ounces;  in  a  period  of  seven  and  a  half  weeks  a  total  of  225 
otmces  or  slightly  over  14  pints.  This  was  almost  pure  blood, 
mixed  with  very  little  mucus.  The  haemorrhages  in  each 
case,  coming  on  after  some  exertion,  as  sitting  up,  or  reaching 
for  an  article  on  the  floor,  lasted  only  a  very  few  minutes, 
and  accompanied  paroxysms  of  coughing.  At  no  time  did  he 
raise  any  fibrin  or  blood-clot.  The  haemorrhages  were  in  each 
ease  stopped  by  morphia,  at  times  as  much  as  a  grain  being 
required.  The  patient  became  steadily  more  pale.  The  red 
blood  count  dropped  from  4,864,000  to  2,304,000  and  the 
haemoglobin  from  65  per  cent  to  38  per  cent  in  the  first  month 
after  which,  owing  to  an  accident  to  the  haemoglobinometer,  no 
record  could  be  taken,  but  from  the  patient^s  appearance,  it 
must  have  been  much  below  this.  Two  days  after  the  last 
haemorrhage  on  September  15,  1904,  the  patient  during  a  fit 
of  anger,  suddenly  sat  up  in  bed,  became  very  weak,  broke  out 
into  a  cold  sweat,  and  said  he  was  dying.  The  pulse  rose  from 
80  to  126  but  remained  fairly  strong.  The  respirations  be- 
came labored  and  finally  stopped,  the  heart  continuing  to  beat 
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[99]  for  some  time  after  this.  The  patient  died  in  about  twenty 
minutes.  During  the  last  few  days  of  the  patient's  life,  signs 
of  fluid  were  evident  in  his  right  chest,  causing  flatness  at 
the  base.  The  probable  size  of  the  aneurism  and  the  danger 
of  puncturing  it  made  it  seem  inadvisable  to  use  the  exploring 
needle.  Several  attempts  were  made  to  examine  the  patient's 
lar3mx,  but  no  good  view  could  at  any  time  be  obtained. 

During  the  illness,  it  was  a  matter  of  much  speculation 
among  the  attending  physicians  why  an  aneurism,  with  a  per- 
foration large  enough  to  cause  such  repeated  large  hemor- 
rhages, should  stop  bleeding  at  all,  and  not  cause  an  imme- 
diate lethal  haemorrhage.  The  explanation  of  this  is  perhaps 
found  in  autopsy  findings  for  the  records  of  which,  and  for 
aid  in  summarizing  the  same,  I  wish  to  thank  Dr.  William  T. 
Howard,  Visiting  Pathologist,  and  Drs.  D.  H.  DoUey  and 
J.  H.  Bacon,  Resident  Pathologists  of  the  Lakeside  Hospital. 

AUTOPSY  REPORT. 

The  following  abstract  is  taken  from  the  autopsy  protocol : 

Autopsy  by  Dr.  David  H.  DoUey,  September  16,  1904,  aut. 
No.  536.  The  body  is  that  of  an  adult  male,  170  cm.  long. 
Rigor  mortis  marked.  Pupils  equal  and  dilated.  The  chest 
is  flat,  the  supra-  and  infra-clavicular  fossae  well  marked. 
There  is  no  bulging  or  other  abnormality  of  the  thorax.  The 
abdomen  is  scaphoid.  The  extremities  are  free  from  wounds, 
scars,  and  deformities.  The  superficial  glands  are  not  pal- 
pable. 

Thorax. — The  sternum,  ribs,  and  costal  cartilages  are 
normal.  The  left  lung  over-laps  the  heart  to  more  than  the 
usual  degree.  The  upper  lobe  of  the  right  lung  is  the  seat 
of  a  rather  firm  mass.  The  middle  and  lower  lobes  are  not 
visible.  The  right  pleural  cavity  contains  3000  cc.  of  dark 
blood-tinged  fluid  containing  flakes  of  fibrin.  The  right 
parietal  pleura  is  smooth  and  free  from  adhesions.  The  left 
pleural  cavity  contains  a  small  amount  of  clear  fluid.  The 
pleura  is  smooth  and  free  from  adhesions.  The  thoracic  con- 
tents were  removed  en  masse. 

Heart. — The  pericardial  cavity  contains  200  cc.  of  clear 
fluid.    The  parietal  layer  of  pericardium  is  somewhat  thick- 
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ened^  as  is  the  visceral  layer  over  the  right  ventricle.  At  the  [901 
latter  point,  the  epicardium  is  red  and  rough.  The  peri- 
cardinm  is  adherent  to  the  upper  lobe  of  the  right  lung,  over 
the  surface  of  which  it  extends  for  a  considerable  distance. 
The  heart  muscle  on  section  is  pale  and  flabby.  The  segments 
of  the  mitral  valve  are  moderately  thickened.  The  segments 
of  the  aortic  valve  are  normal  in  appearance  and  show  no 
thickening.  The  tricuspid  and  pulmonary  orifices  are  of 
normal  size  and  appearance.  The  right  auricle  is  markedly 
compressed  by  the  aneurism  to  be  mentioned  later.  All  the 
valves  are  apparently  competent. 

The  AoticL — The  aorta  just  above  the  valve  measures  7.5 
cm.  in  circumference,  at  the  junction  of  the  ascending  and 
transverse  portions  of  the  aorta,  8  cm.  Below  this,  the  vessel 
ib  not  dilated.  The  aorta  throughout  is  the  seat  of  a  number 
of  large  and  small  irregular  thickened  areas,  which  project 
slightly  into  the  lumen.  Some  are  calcified  and  rough.  The 
large  branches  of  the  aorta  are  normal.  On  the  right  sideE^oo] 
of  the  aorta,  3  cm.  above  the  valve,  there  is  an  oval  open- 
ing, 2.5  by  1  cm.  in  diameter,  leading  into  a  spherical  sac, 
9  cm.  in  diameter,  which  is  filled  with  laminated  fibrin,  the 
superficial  layers  of  which,  are  soft  and  of  a  grayish-red  color, 
while  the  deeper  layers  are  white  and  firm.  The  opening  of 
the  sac  into  the  aorta  is  partly  closed  by  a  rather  firm  mass  of 
grayish-white  thrombus.  This  aneurismal  sac,  which  is  round 
in  outline  projects  upward  and  somewhat  backward,  directly 
into  the  upper  lobe  of  the  right  lung,  which  incases  it  through- 
out two-thirds  of  its  extent.  Anteriorly  the  sac  is  adherent 
to,  and  is  covered,  to  a  considerable  extent,  by  somewhat 
thickened  pericardium.  The  walls  of  the  aneurism  are  com- 
paratively thin,  being  thickest  at  the  base,  where  they  average 
8  mm.  and  thinnest  at  the  point  just  opposite  the  opening  into 
the  aorta,  at  which  point  the  walls  are  lost  in  the  lung  tissue. 
Over  a  large  part  of  its  extent,  the  walls  of  the  sac  and  the 
visceral  pleura  are  continuous.  Microscopically,  the  wall  con- 
sists of  firm  fibrous  tissue,  organising  fibrin  and  inflamed 
pleura,  with  occasional  scattered  traces  of  markedly  com- 
pressed alveoli.  At  the  point  directly  opposite  the  commun- 
ication between  the  aorta  and  the  aneurismal  sac,  there  is 
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[100 J  an  opening  between  the  latter  and  the  pleural  cavity.  At  this 
point,  the  plenra  is  ruptured,  and  a  rough  mass  of  grayish- 
red  fibrin  projects  into  the  pleural  cavity.  This  opening  is  a 
linear  tear,  5  cm.  long.  Adherent  to  the  upper  lobe  of  the 
lung,  near  this  point,  there  is  a  fresh  blood  clot,  weighing 
700  grams.  On  transverse  section  through  the  sac  and  the 
right  lobe,  the  whole  interior  of  the  sac  is  filled  with,  at  some 
places  firm,  and  at  other  places  friable,  clot.  The  aneurism 
occupies  nearly  the  whole  of  the  upper  lobe  of  the  right  lung, 
and  two-thirds  of  the  extent  of  the  aneurism  is  situated  in 
this  lobe.  The  bronchi  leading  to  the  upper  lobe  contain  no 
blood,  but  on  section,  small  bronchi  can  be  traced  into  the 
aneurism  sac.  The  lower  and  middle  lobe  of  this  lung  are 
collapsed,  airless  and  rather  firm.  The  pulmonary  arteries  are 
normal  throughout. 

The  Left  Lung, — ^The  left  lung  is  voluminous  and  markedly 
emphysematous.  On  section,  it  is  oedematous  throughout. 
The  bronchi  of  both  lungs,  the  trachea,  and  larynx  are  normal 
in  appearance. 

Abdomen. — The  abdominal  muscle  and  subcutaneous  tissue 
are  normal.  The  diaphragm  on  the  right  side  projects  4  cm. 
below  the  costal  margin.  The  liver  is  displaced  downward  and 
to  the  left,  and  reaches  a  point  5  cm.  below  the  umbilicus, 
the  right  lobe  lying  directly  in  the  middle  line.  The  stomach 
is  displaced  downward  into  the  left  iliac  fossa.  The  ileum 
and  jejunum  and  the  transverse  colon  are  displaced  into  the 
pelvis.  The  other  abdominal  organs  are  in  their  usual  posi- 
tions. The  abdominal  cavity  contains  a  moderate  amount  of 
clear  fluid.  The  peritoneum  is  smooth  and  free  from  ad- 
hesions. The  liver  is  of  ordinary  size  and  shape.  The  biliary 
system  is  normal.  The  spleen,  kidneys,  pancreas,  stomach, 
intestines,  and  other  organs  show  no  pathological  changes. 

Anatomical  Diagnosis,  Arterio-sclerosis  of  the  aorta  with 
sacular  aneurism  of  the  ascending  arch  of  the  aorta,  projecting 
into  and  occupying  a  greater  portion  of  the  upper  lobe  of  the 
right  lung.  Compression  atelectasis  of  the  right  lung.  Rup- 
tured aneurism  and  extensive  haemorrhage  into  the  right 
pleural  cavity.  General  enteroptosis.  Pressure  upon  the 
right   auricle.     Oedema   and   chronic  passive  congestion  of 
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both  lungs.     Hydro-thorax,  hydro-pericardium,  and  hydro- [looi 
peritoneum.  Commuiiications   between   aneurism  and   small 
bronchi. 


Right  Luno  Showino  A-NEUHiau. 
U.    L.  =  Upper    Lobo    and    aneurism.     M.    L.=:  Middle    Lobe. 
L.  L.  =  Lower  Lob«.     A.  C.=:  Aneurism   Cavity   opened.     R.  = 
Rupture.    P.  =  Pericardium. 

LITEBATL'BE. 

The  point  of  especial  interest  raised  by  this  case  is  that  of 
iion-lethal  hseinorrhages  in  cases  of  thoracic  aneurism.  After 
looking  up  with  some  care,  all  the  literature  available  in 
Cleveland,  I  have  been  compelled  to  conclude  that  such  cases 
are  very  rare.  Though  cases  have  occurred,  in  which  one  or 
two  severe  hremorrhages  have  been  followed  by  months  or  even 
years  of  exemption,  I  have  not  found  reference  to  any  such 
aeries  of  large  hsemorrhages  as  are  here  reported.    With  the 


[100]  facilities  at  my  disposal,  I  haYe  been  unable  to  make  a  com- 
plete review  of  the  literatnTe,  bnt  have  collected  six  cases 
showing  one  or  more  points  of  similarity  to  the  present  one. 

In  1847,  the  case  of  the  English  snrgeon,  Mr.  Idston  was 
reported.  This  gentleman,  after  one  profuse  haemorrhage, 
was  absolutely  well  for  three  months.  Then^  after  two  months 
in  which  he  steadily  failed,  and  expectorated  considerable 
msty  sputum,  he  died,  without  further  haemorrhage.  At 
autopsy  were  found  three  old  perforations  into  the  trachea, 
blocked  by  blood  clot.  (1) 

Oairdner,  in  1859,  reported  a  case  in  which  the  pdtient  was 
ill  ten  years.  Four  years  before  he  died,  he  had  two  profuse 
noi]  haemorrhages  from  his  lungs,  followed  by  some  staining  of  the 
sputum.  After  this,  he  had  no  more  haemorrhages,  though  for 
the  last  six  months,  some  staining,  until  a  haemorrhage  of 
eight  ounces  caused  suffocation  and  death.  The  autopsy  re- 
vealed an  aneurism  of  the  descending  aorta  which  had  perfor- 
ated  the  left  bronchus  and  trachea,  the  perforation  being  filled 
with  old  clot.  The  left  lung  was  collapsed  but  not  involved. 
(2)  Oairdner  also  states  that  up  to  that  time,  1859,  nine 
cases  of  thoracic  aneurism  had  been  reported  which  had  had 
haemorrhage  two  months  or  more  before  death.  He  gives  no 
references  except  to  the  case  of  Mr.  liston,  and  I  have  been 
unable  to  find  these  cases. 

Two  cases  are  reported  by  Dr.  Osier  somewhat  similar. 
The  first,  in  which  the  patient  had  a  haemorrhage  of  two 
quarts  and  three  weeks  later  slight  haemoptysis.  Dr.  Osier  re- 
ports eight  months  later  as  a  cured  aneurism.  (3)  The  sec- 
ond is  a  man,  who,  after  one  profuse  haemorrhage,  lived  four 
weeks,  and  then  dropped  dead  without  further  bleeding.  At 
autopsy,  this  case  was  very  similar  to  the  one  here  reported. 
It  was  an  aneurism  of  the  ascending  arch,  a  large  part  of  the 
wall  of  which  was  made  up  of  pulmonary  tissue,  the  trachea 
not  being  involved.  In  this  case,  as  in  the  present  one,  death 
followed  perforation  of  the  aneurism  into  the  right  pleural  sac, 
with  internal  haemorrhage.  (4) 

Peacock  reported  in  London  still  another  case  where  the 
descending  arch  was  involved,  the  aneurism  wall  being  com- 
posed of  the  upper  lobe  of  the  left  lung.     This  case  spat  up 
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small  amounts  of  blood  for  some  time  and  finally  died  from  [loi] 
rupture  into  the  left  pleura.  (5) 

Involyement  of  the  lung  in  aneurism  is  a  comparatively  rare 
occurrence,  but  is  one  thing  to  be  thought  of  in  the  considera- 
tion of  pulmonary  hsemorrhage,  especially  where  there  is  a  sus- 
picion of  thoracic  aneurism.  That  an  aneurism  may  cause 
extensive  destruction  of  lung  tissue  without  haemorrhage  is 
abown  by  Johnson's  case.  In  this,  the  patient  had  sjrmptoms 
of  chronic  pleurisy,  and  had  no  hemorrhage  until  the  fatal 
one.  Aneurism  was  not  suspected,  but  at  autopsy  one  was 
found,  of  the  descending  aorta  involving  the  lower  left  lobe  of 
the  lung,  the  aneurism  walls  being  only  one  quarter  of  an 
inch  thick,  composed  of  fibrin,  indurated  lung  and  pleura. 
(6)  This  of  course,  must  have  existed  for  some  time,  but  the 
bronchi  were  presumably  compressed  and  obliterated  in  the 
wall  of  the  sac. 

Prom  the  above  cases  it  would  appear  that,  while  hsemop- 
tjsis  is  a  common  fatal  termination  in  thoracic  aneurism, 
a  very  large  haemorrhage  may  occur  in  this  disease,  without 
causing  the  death  of  the  patient,  and  that  occasionally  a  pa- 
tient may  have  one  or  more  large  haemoptyses,  and  finally  die 
from  some  other  complication  of  the  aneurism.  The  point  of 
bleeding  may  be  from  rupture  into  the  trachea  or  bronchi  and 
be  stopped  by  the  opening  being  plugged  with  fibrin,  or  it  may 
occur  from  involvement  of  the  lung  tissue  itself.  In  the  latter 
case,  it  is  probable  that  the  small  bronchioles  open  into  the 
wall  of  the  sac,  but  are  so  compressed  by  it,  that  they  normally 
remain  closed,  or  are  covered  by  fibrin.  On  exertion,  or  mov- 
ing, either  the  fibrin  shifts  its  position,  or  the  straining  of 
coughing  opens  the  ends  of  the  small  bronchi  and  the  blood 
leaks  out.  On  the  patient  again  becoming  quiet,  either  nat- 
urally or  by  means  of  narcotics,  the  original  condition  is  re- 
sumed and  the  bleeding  is  temporarily  arrested. 

In  closing,  I  wish  to  express  my  thanks  to  Dr.  William  Osier 
of  Baltimore,  for  some  useful  suggestions  and  for  information 
concerning  his  cases,  and  to  Dr.  Edward  F.  Gushing  of  Cleve- 
land for  permission  to  report  this  case  from  his  service  at 
the  Lakeside  Hospital. 
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Tiydrofphoinz  with  Report  of  Cbree  Gaecd* 

BY  HENRY  S.  UPSON.  M.  D.. 
Professor  of  Diseases  of  the  Nervotis  System  in  the  Western  Reserve  Medical  School,  Cleveland. 

OF  the  three  cases  which  I  wish  to  report  tonight,  two  occurred  under 
my  own  observation  in  1899,  and  the  third  is  of  recent  occurrence  in 
the  practice  of  Dr  Thomas  Hubbard  of  Toledo,  who  kindly  allows 
me  to  report  it  with  my  own. 

The  first  patient,  Mr  L.,  71  years  of  age,  was  seen  at  the  request  of 
Drs  J.  F.  and  W.  S.  Hobson  on  May  30,  1899.  Until  the  development  of 
this  difficulty  he  was  in  good  health.  During  the  very  cold  weather  early  in 
February  he  went  to  the  barn  to  milk,  and  was  bitten  on  the  hand  by  a  large 
tomcat,  which  sprang  upon  him  without  obvious  reason.  He  had  been  in 
the  habit  of  petting  the  cat,  which  seemed  to  be  fond  of  him.  He  allowed 
about  one-half  hour  to  elapse,  and  the  wound  was  then  cauterized  and 
treated  with  an  antiseptic  dressing.  The  cat  had  been  observed  to  be  sick 
for  two  or  three  days  previous  to  this  time,  was  very  irritable,  wild,  and 
apparently  delirious.  About  three  or  four  days  after  the  bite  was  inflicted, 
the  cat  died.  The  body  was  frozen  stiff.  A  rabbit  was  inoculated  from  this 
cat's  spinal  cord  by  Dr  Perkins,  and  at  the  time  when  the  patient  was  first 
seen,  some  four  months  after  the  bite,  the  rabbit,  and  a  cat  which  had  been 
bitten  by  the  presumably  rabid  one,  were  both  under  observation  in  the 
laboratory  of  the  Lakeside  Hospital.    They  were  living  and  well.' 

The  patient  was  quite  well  until  May  25  when  pains  began  to  shoot  up 
from  the  hand  along  the  arm.  This  continued  for  two  days.  On  the  28th 
the  patient  was  restless,  but  had  a  fairly  good  night's  sleep  after  taking  two 
teaspoonfuls  of  bromidia  and  !l/50  grain  of  hyoscyamin  sulphate.  When 
seen  by  me  on  the  morning  of  May  30  he  had  developed  considerable  diffi- 
culty in  swallowing.  This  had  been  noticed  for  the  first  time  the  night 
before.  It  was  especially  hard  for  him  to  swallow  water  or  other  fluids.  He 
could  not  eat  any  food,  although  the  night  before  he  had  eaten  a  few  straw- 
berries and  that  morning  he  had  eaten  two  strawberries.  He  found,  how- 
ever, not  much  difficulty  in  taking:  pills  or  capsules.  In  attempting  to  swal- 
low water  he  manifested  great  distress,  breathed  very  fast,  sighed  deeply, 
and  usually  gave  it  up,  although  he  did  manage  at  times  to  swallow  some 
fluid.  His  mind  was  perfectly  clear,  he  talked  rationally,  not  only  on  the 
subject  of  his  illness,  but  on  other  subjects,  and  did  not  seem  very  much 
agitated  in  view  of  the  circumstances,  but  was  quite  sure  that  he  had  hydro- 
phobia. The  pulse  was  100,  and  the  temperature  previously  taken  was  also 
100**.  The  pupils  were  of  normal  size  and  reacted  well  to  light.  The  knee- 
jerks  were  both  fairly  lively,  the  one  on  the  left  side  rather  the  more  so.  The 
arteries  were  considerably  sclerosed,  and  a  blowing  systolic  murmur  was 
heard  all  over  the  precordium,  most  marked  over  the  base  of  the  heart. 
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2  Upson — Hydrophobia  with  Report  of  Three  Cases 

When  seen  again  on  the  same  day,  at  10:30  p.  m.,  the  difficulty  in  swal- 
lowing had  markedly  increased.  The  patient  was  very  restless,  and  attacks 
of  distress  and  rapid  breathing  came  on  frequently  without  any  special  cause. 
The  patient  still  talked  rationally,  but  had  eaten  nothing  during  the  day, 
and  had  evidently  grown  weaker.  A  teaspoonful  and  a  half  of  the  bromidia 
was  given  with  two  ounces  of  milk  by  the  rectum  at  11  p.  m.  At  12:  30 
a.  m.  the  patient  was  not  perceptibly  better,  and  was  given  one-quarter  of  a 
grain  of  morphin  by  hypodermic.  During  the  night  he  slept  a  few  minutes 
at  a  time,  and  then  would  wake  in  a  paroxysm,  would  jump  out  of  bed  and 
would  sometimes  insist  on  going  out  into  the  open  air.  During  the  night 
he  had  grown  more  and  more  confused.  On  the  morning  of  the  31st,  he 
recognized  his  relatives  and  friends,  but  wandered  from  one  subject  to 
another  and  was  decidedly  delirious.  He  staggered  markedly  when  he 
walked,  and  had  apparently  lost  in  flesh.  His  pulse  was  120.  During  the 
night  he  succeeded  in  taking  a  half  glass  of  water  by  the  mouth.  After  the 
administration  of  the  bromidia  and  the  morphin,  the  patient  insisted  on 
washing  his  face  and  made  several  attempts  to  drink  water,  but  without 
avail.  When  he  washed  himself  he  had  fairly  severe  spasms  of  the  throat 
muscles,  but  not  more  intense  than  those  of  the  day  before. 

At  four  o'clock  in  the  afternoon  of  the  same  day  the  patient  was  weaker 
and  more  delirious.  He  was  in  bed,  and  did  not  offer  to  leave  it.  The 
temperature  had  risen  to  lOS**  and  the  pulse  was  120.  The  speech,  which, 
when  he  was  first  seen  on  Tuesday  morning  showing  slight  blurring,  had 
become  more  and  more  indistinct.  This  condition  deepened  during  the  night, 
and  the  patient  passed  gradually  into  a  condition  of  muttering  delirium 
bordering  on  coma.  In  the  morning  he  was  for  a  time  unconscious,  and  the 
movements  of  the  hands,  legs  and  face  reduced  themselves  to  mere  twitch- 
ings.  The  patient  at  this  time  was  under  the  influence  of  morphin.  As  this 
passed  off  he  became  somewhat  more  restless  and  was  given  another  in- 
jection. The  patient  became  progressively  weaker,  and  death  occurred  at 
1 :  30  p.  m.  Fairly  marked  tympanites  developed  during  the  night,  and  12 
or  13  ounces  of  urine  were  drawn  with  the  catheter.  The  urine  was  of  a 
dark  amber  color  and  clear.  I  regret  that  it  was  not  examined  chemically, 
but  with  the  excitement  consequent  on  catheterization,  which  was  carried  on 
with  great  difficulty,  it  was  thrown  away.  During  the  night  there  began 
to  be  stiffness  of  the  neck-muscles  with  a  tendency  to  opisthotonos,  and  the 
muscles  of  the  back  were  also  quite  stiff.  It  distressed  the  patient  a  great 
deal  to  be  moved.  No  paralysis  developed  in  any  part  of  the  body.  The 
pupils  remained  equal  and  reacted  to  light  throughout  the  illness. 

Two  weeks  after  the  patient's  death,  the  rabbit  which  had  been  inocu- 
lated from  the  cat's  spinal  cord  died  with  typical  symptoms  of  hydrophobia 
of  the  paralytic  variety..  Another  rabbit  was  inoculated  from  the  spinal 
cord  of  this  one,  but  both  this  animal  and  the  cat,  previously  bitten,  remained 
well. 

I  cannot  help  regarding  this  as  a  typical  case  of  hydrophobia.  The 
patient  was  an  unusually  well-balanced  man  with  no  hysteric  tendency. 


Upson — Hydrophobia  with  Report  of  Three  Cases  3 

W'hile  he  somewhat  feared  hydrophobia  and  was  convinced  from  the  very 
first  appearance  of  his  illness  that  that  was  what  he  had,  his  conclusion  was 
a  perfectly  rational  one  well  borne  out  by  the  facts,  and  he  carried  himself 
throughout  with  wonderful  nerve.  With  the  appearance  of  such  symptoms 
as  he  presented  only  two  diseases  were  possible,  hydrophobia  and  hysteria. 
The  fact  that  hysteria  sometimes  sitnulates  hydrophobia  is  not  very  signifi- 
cant in  view  of  the  fact  that  it  imitates  almost  every  other  known  disease. 
I  do  not  myself  believe  it  possible  that  hysteria  can  produce  an  ailment 
which  runs  a  steadily  progressive  course  and  ends  fatally  within  four  days. 
The  occurence  of  muttering  delirium  passing  into  coma,  not  at  all  of  a 
hysteric  type,  but  much  as  it  is  seen  in  typhoid  and  other  infectious  diseases ; 
the  elevation  of  temperature ;  the  stiffness  of  the  muscles  of  the  back  and  of 
the  neck,  with  tenderness  such  as  is  sometimes  seen  in  meningitis  are  not, 
in  my  opinion,  capable  of  being  simulated  consciously  or  hysterically. 

The  second  patient,  Mrs.  H.,  45  years  of  age,  was  seen  on  Saturday, 
July  8, 1899.  For  the  previous  two  weeks  she  had  not  been  feeling  well,  and 
on  Thursday,  July  6,  she  first  noticed  that  she  had  some  difficulty  in  swallow- 
ing fluids.  This  developed  very  rapidly,  so  that  by  Friday  morning  she 
could  swallow  neither  liquid  nor  food.  When  she  attempted  to  do  so,  she 
had  spasms  of  the  throat-muscles,  evinced  great  distress,  and  had  sighing 
respiration.  She  apparently  had  no  idea  what  was  the  matter  with  her,  but 
careful  inquiry  of  her  husband  at  this  time  developed  the  fact  that  two  or 
three  months  before,  in  crossing  the  yard  at  night,  a  large  black  dog  had 
put  his  front  paws  on  her  chest  and  struck  the  septum  just  inside  the  nares, 
either  with  his  teeth  or  with  a  claw ;  presumably,  from  the  subsequent 
illness,  with  his  teeth.  There  was  slight  bleeding,  but  the  patient  and  her 
friends  were  not  at  all  alarmed,  and  paid  no  attention  to  the  matter.  It  was 
practically  forgotten.  When  the  patient  was  seen  on  Saturday  morning. 
July  8,  1899,  she  was  found  to  be  a  fleshy  woman  of  good  color.  She  was 
sitting  in  a  chair,  was  spitting  thick,  tenacious  saliva  very  vigorously  in  all 
directions,  and  was  in  great  distress.  This  distress  was  much  increased  by 
attempts  at  drinking,  which  set  up  typical  spasms  of  the  throat-muscles.  At 
times  she  would  start  from  her  chair,  and  once  or  twice  fell  very  heavily. 
The  pulse  was  120,  soft  and  quite  feeble,  and  the  temperature  107°.  The 
urine  contained  a  moderate  amount  of  albumin,  hyalin  casts,  and  a  very  per- 
ceptible amoimt  of  sugar.  In  spite  of  the  fact  that  she  had  been  given 
one-half  grain  of  morphin  by  hypodermic,  an  hour  afterward  the  pupils 
were  widely  dilated  ^nd  reacted  little,  if  at  all  to  light.  In  the  evening  of  the 
same  day  she  was  found  lying  on  the  couch  and  tied  with  a  sheet  to  prevent 
her  from  getting  up.  Her  pulse  was  140.  She  had  ceased  spitting,  although 
she  made  a  few  attempts  to  do  so.  Her  speech,  which  was  somewhat  thick 
when  she  was  first  seen,  had  become  a  muttering  delirium,  rather  difficult 
to  understand.  She  was  perceptibly  weaker.  She  went  into  coma,  and  died 
quietly  at  about  ten  o'clock  the  next  morning.  She  only  made  one  refer- 
ence during  her  illness  to  the  possibility  of  her  having  hydrophobia.     This 
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was  on  Friday  evening,  and  she  simply  remarked  that  if  she  died  she  did  not 
know  what  it  could  be  unless  it  was  hydrophobia.  This  idea  was  suggested 
to  her  apparently  by  her  distress  in  attempting  to  swallow  liquids,  and  she 
made  no  reference  to  her  experience  with  the  dog. 

Physical  examination  of  the  thoracic  and  abdominal  organs  gave  a 
negative  result.  The  impression  made  on  the  observer  by  the  general 
appearance  and  demeanor  of  this  patient  was  not  one  of  fear  or  of  mental 
distress,  but  strongly  suggested  one  suflFering  from  an  infectious  disorder 
acting  on  the  nerve-centers  and  the  circulation. 

The  details  of  the  third  case  are  furnished  to  me  by  Dr.  Thomas  Hub- 
bard, of  Toledo.  The  patient  was  a  young  man  19  years  of  age,  of  excellent 
health  and  exemplary  habits,  employed  as  clerk  in  a  grain-broker's  oflfice. 
On  Thursday,  August  29,  1901,  he  had  coryza  with  some  sore  throat,  for 
which  he  consulted  his  family  physician.  At  that  visit  he  talked  with  the 
doctor's  wife  for  some  time  and  to  her  surprise  spoke  about  dying  in  a  fore- 
boding manner.  He  was  usually  very  cheerful  and  hopeful  and  inclined  to 
reticence.  He  worked  at  his  desk  for  two  days  longer,  but  on  Saturday. 
August  31,  he  seemed  weak  and  exhausted.  During  this  interval  he  had 
talked  with  the  family  about  dying,  and  said  that  he  had  pains  under  his 
finger-nails  and  in  the  shoulder,  with  some  sore  throat.  On  Saturday 
morning  he  could  not  swallow  milk,  but  ate  some  toast.  There  was  no 
inflammation  to  account  for  the  dysphagia.  He  had  convulsions,  apparently 
of  hysteric  character,  at  the  mention  of  water,  or  if  he  heard  it  splashing  in 
the  room.  There  was  a  slightly  frothy  mucus  in  the  throat  which  he  spat 
in  all  directions  when  having  a  spasmodic  attack.  There  were  throat 
spasms,  and  at  such  times  the  face  became  purple.  The  physician  in  attend- 
ance said  that  the  pulse  was  not  feverish  up  to  Monday  evening.  At  mid- 
night of  Monday  Dr.  Hubbard  found  the  patient  with  a  temperature  of  101.1° 
in  the  axilla,  the  pulse  160.  The  general  appearance  was  that  of  a  hysteric 
condition  rather  than  that  of  one  in  morbid  fear  of  death.  The  patient 
watched  eagerly  every  movement,  and  when  he  spoke  rationally  it  was  only 
to  exaggerate  the  symptoms  mentioned  in  his  presence.  He  answered 
questions  for  the  most  part  rationally.  Dr.  Hubbard  made  a  careful  exami- 
nation of  the  throat,  larynx  and  trachea,  but  found  no  inflammation  and  no 
paralysis.  He  was  given  morphin  and  potassium  bromid,  and  at  about  4 
o'clock  on  Tuesday  morning  he  had  a  convulsion  and  told  his  father  that  he 
was  going  to  die.  The  father  left  the  room  to  call  his  wife,  and  the  boy  was 
dead  when  he  returned.  The  body  was  embalmed  within  two  hours  after 
death,  and  no  autopsy  was  permitted.  No  special  tests  were  made  to  deter- 
mine whether  the  death  was  real  or  apparent. 

On  inquiry  it  could  not  be  learned  that  this  patient  had  been  bitten  or 
in  any  vvay  infected  by  a  dog.  .A.bout  six  months  previous  to  his  death,  a 
pet  dog  belonging  to  his  father  was  taken  sick.  The  next  day  the  dog  went 
away  and  stayed  all  night,  returned  the  next  day  very  sick,  and  died  on  the 
following  day  without  any  violent  symptoms  whatever.  The  veterinary  sur- 
geon who  saw  him  thought  that  he  had  been  injured  internally. 
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It  seems  to  me  that  the  diagnosis  is  in  this  case  somewhat  difficult.  We 
may,  I  think,  exclude  a  pseudohydrophobia  from  fear,  as  the  boy  himself 
never  mentioned  hydrophobia  and  his  parents  say  it  was  not  mentioned  in 
his  presence.  The  forebodings  of  death  which  he  had  were  such  as  are 
found  especially  in  diseases  which  affect  the  circulation,  notably  in  angina 
pectoris.  We  are  left  to  suppose  either  a  general  fear  of  death,  which  proved 
fatal,  or  the  occurrence  of  some  infection  which  ran  a  rapid  and  fatal  course. 
As  between  hydrophobia  and  tetanus^  the  only  two  diseases  suggested  in 
such  cases,  it  seems  to  me  that  tetanus  may  be  with  great  probability 
excluded,  as  its  symptoms  are  not  present.  That  the  pet  dog  which  died 
six  months  ago  may  have  had  rabies,  and  that  the  rabies  may  have  been  in 
some  way  transmitted  to  the  patient  is  a  possibility  which  it  seems  to  me 
cannot  in  fairness  be  overlooked.  Rabies  of  the  paralytic  form  is  common 
in  dogs,  and  usually  remains  undiagnosed.  Infection  from  such  cases  is 
rare,  as  the  tendency  to  bite  is  absent,  but  sick  dogs  often  lick  the  hand,  and 
it  should  be  remembered  that,  as  Pope  says : 

"Of  all  mad  creatures,  if  the  learned  be  right. 
It  is  the  slaver  kills  and  not  the  bite." 

It  may  be  well  to  add  a  few  words  on  the  diagnosis  of  the  disease^  in 
view  of  the  fact  that  doubt  is  sometimes  expressed  by  some  physicians  and 
many  others  whether  such  a  disease  as  hydrophobia  exists.  Death  is  the 
great  reality  to  both  doctor  and  patient,  and  few  diseases  which  run  a  pro- 
gressive and  fatal  course  have  their  genuineness  called  in  question.  Doubt 
is  only  made  possible  by  two  features  of  hydrophobia,  the  one  its  rarity, 
the  other  the  fact  that  its  serious  manifestations  are  often  obscured  by 
nervousness,  the  outcome  of  terror  on  the  part  of  the  patient  and  others. 

In  distinguishing  clinically  between  hydrophobia  and  its  hysteric  imi- 
tation I  should  be  governed  by  the  following  considerations :  that  in  the  real 
disease  the  symptoms  develop  gradually;  that  delirium  is  not  of  sudden 
onset  and  early  appearance  but  occurs  some  time  after  the  appearance  of  the 
spasms  in  the  throat ;  that  together  with  the  delirium  come  the  signs  of  nerve 
exhaustion,  the  rapid  pulse  and  often  fever  which  usually  accompany  acute 
infectious  diseases.  In  a  well-marked  case  the  clinical  picture  is  as  con- 
vincing as  is  that  of  typhoid  fever.  Death  occurs  in  a  way  little  if  at  all  sugges- 
tive of  exhaustion  from  fear,  but  seems  to  come  as  an  overwhelming  of  the 
nerve-centers  by  a  poison  essentially  depressive  after  a  transitory  stage  of 
excitement.  The  hysteria  is  as  often  in  the  spectators  as  in  the  patient.  It 
is  easy  to  mistake  chokings  and  rattlings  in  the  throat  for  barking,  and  a 
calm  view  of  so  painful  a  disease  is  not  to  be  expected  from  the  friends  and 
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relatives.     The  delirium  of  the  genuine  cases  should  be  distinguished  from 

the  hysteria  of  the  spurious  ones.     Well-marked  barking  and  attempts  to 

bite  the  bystanders,  while  they  might  occur  as  hysteric  additions  to  the 
symptom-complex  in  genuine  cases,  are  strongly  suggestive  of  malingering 

or  of  unconscious  or  hysteric  imitation. 

It  is  significant  that  of  the  three  fatal  cases  here  reported  in  two  of  them 
the  fear  of  hydrophobia  was  not  present.  With  symptoms  so  well-marked 
the  prognosis  is  quite  hopeless,  and  the  duty  of  the  physician  is  to  relieve 
pain  and  allay  distress  by  adequate  doses  of  morphin.  Under  the  influence 
of  this  and  other  sedatives  these  patients  need  not  suffer  more  than  do 
patients  dying  from  many  other  affections.  An  early  diagnosis  is  doubly 
necessary  in  order  that  adequate  sedatives  may  be  given  throughout  the 
course  of  the  disease. 
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THAT  heredity  plays  an  important  role  in  the  development 
of  cataract  has  been  known  for  many  years.  The  liter- 
ature of  the  subject,  however,  is  not  extensive,  not  so  much 
so  as  would  seem  that  the  subject  would  warrant.  An  occa- 
sional instance  only  of  families  affected  with  cataract  through 
two  or  more  generations  has  been  found,  a  few  of  these  be- 
ing very  striking.  Most  interesting  are  the  reports  of  Dyer, 
Thompson,  Dickey,  Becker,  Green,  Berry,  Fukala,  Fromaget, 
Arlt  and  others.  In  many  of  these  reports  the  cataracts 
have  been  congenital,  in  some  they  develop  in  early  life, 
from  three  to  five  or  ten  years  of  age,  in  others  in  youth, 
coming  on  at  a  certain  definite  period,  in  various  members 
of  a  family,  while  in  still  other  families  the  cataracts  are  al- 
ways of  the  senile  type.  No  special  form  of  cataract  pre- 
dominates largely  in  these  various  reports  which  I  have  been 
able  to  examine. 

My  own  experience  has  to  do  with  at  least  three  families 
in  which  the  hereditary  tendency  to  the  formation  of  cataract 
is  manifest.  It  has  seemed  to  me  a  brief  report  of  these  is 
not  without  interest.  In  two  of  these  families,  cataracts 
were  present  in  at  least  three  generations,  and  in  one  in  two 
generations.  I  shall  give  brief  notes  of  these  three  families 
in  the  order  in  which  they  came  under  my  observation. 


The  first  case  was  that  of  Garfield  M.,  JEt.  8  years,  a 
well  developed  boy  who  had  had  fairly  good  vision  as  a  child 
until  about  six  years  old,  when  his  sight  began  to  fail.  When 
examined  in  May,  1888,  both  eyes  showed  fully  developed 
cataracts,  the  entire  lens  being  opaque,  of  a  white  color,  and 
uniform  appearance.  There  were  good  light  perception  and 
projection.  Early  in  June,  1888,  both  eyes  were  operated 
upon  by  discission.  The  right  eye-ball  was  small,  and  though 
operated  on  more  than  once,  no  satisfactory  result  was  ob- 
tained, although  the  pupil  was  fairly  clear,  there  being  evi- 
dently some  congenital  defect,  together  with  a  strabismus. 
The  left  eye  recovered  perfectly,  with  a  good  clear  pupil. 
Testing  the  refraction  in  December,  1888,  it  was  found  that 
with  +  16.00  D.,  V.  =  Yi6.  Examined  again  in  August, 
1900,  it  was  found  that  with  +  14.00  D.,  V.  =  %  +.  and 
with  +  18  D.,  he  was  able  to  read  any  ordinary  print  with 
ease.  He  has  been  able  to  go  to  school  with  satisfaction, 
and  has  performed  the  work  of  a  farmer  perfectly  well.  With 
the  exception  of  the  eyes,  this  young  man  is  a  well  developed, 
healthy  individual  in  every  way. 

On  August  21,  1900,  June  M,,  iEt.  13,  a  sister  of  the 
above,  came  to  my  office  with  the  following  history :  The 
sight  of  the  right  eye  began  to  fail  four  years  previously,  and 
failed  rapidly,  so  that  there  was  only  light  perception  since. 
The  left  eye  began  to  fail  three  weeks  before  her  visit,  and 
failed  so  rapidly  that  within  a  few  days  she  could  see  only 
enough  to  avoid  large  objects  in  walking.  At  tUe  time  of 
her  visit  she  had  only  light  perception  in  each  eye.  The  pa- 
tient was  an  unusually  large,  well  developed  girl  in  every  way. 
The  right  eye  showed  fully  developed  white  cataract,  of  uni- 
form appearance,  while  the  left  showed  a  less  dense  lens.  The 
eyes  were  well  formed  and  apparently  in  normal  condition  other- 
wise. Both  eyes  were  operated  upon  with  needles  and  with 
a  good  clear  pupil  in  each,  two  operations  having  been  per- 
formed on  each  eye.  Practically  there  was  no  irritation  after 
either  operation,  both  eyes  having  been  operated  on  at  the  same 
time.  After  recovery  from  the  operation,  testing  the  refrac- 
tion gave  the  following  result :    O,  D.  with  +   11.00  D.  Q 


+  2.00  D.  cy.  ax.  90^,  V.  =  V12  +•     O-  S.  with  11.00  + 
D.  O  +  3.00  D.  cy.  ax.  90^,  V.  =  V12  +  . 

With  +  2.00  D.  added  to  the  above  for  bifocals,  she  has 
been  able  to  do  school  and  other  work  with  comfort.  These 
two  were  the  only  children  in  this  family.  On  investigation 
it  was  found  that  the  mother  of  these  children  had  cataracts 
of  both  eyes  as  a  girl,  and  had  been  operated  upon  success- 
fully, while  the  latter's  mother  gave  a  similar  history  of  being 
operated  upon  as  a  young  girl,  also  successfully. 

The  next  family  which  I  saw  was  a  Swedish  family,  living 
in  Ashtabula,  Ohio,  The  first  patient  seen  in  this  family  was 
Clara  W.,  JBt.  9  months,  who  was  brought  to  my  office  on 
May  13,  1890,  having  double  congenital  cataracts.  She  was 
a  strong,  healthy  looking  baby  and  in  every  way  well  de- 
veloped. In  addition  to  the  cataracts  there  was  convergent 
strabismus.  On  May  14,  1890,  under  ether  a  needle  opera- 
tion was  performed  in  each  eye,  the  lenses  were  both  quite 
hard,  especially  the  nuclear  portion,  so  that  the  needle  pene- 
trated with  some  difficultv,  and  the  lenses  seemed  small. 
There  was  little  reaction  afterward.  On  the  20th,  six  days 
later,  the  eyes  were  entirely  quiet,  but  the  right  showed  a 
dislocation  of  the  lens  into  the  anterior  chamber.  It  was 
thought  wise  to  remove  this  on  account  of  possible  danger 
from  pressure  on  the  iris.  On  the  22nd  of  May,  under  ether, 
an  incision  was  made  upward  with  a  Graefe  knife,  and  the 
entire  lens  removed  with  a  wire  loop,  with  no  accident.  A 
prolapse  of  the  iris  was  replaced  with  the  spatula,  leaving  a 
clear  round  pupil.  Eserine  was  instilled,  and  the  eye  band- 
aged. The  dressings  were  all  removed  on  the  sixth  day, 
showing  a  clear  round  pupil.  The  patient  left  for  home  that 
day.  On  June  20th,  the  left  eye  was  needled  the  second 
time,  from  which  the  patient  made  a  good  recovery. 

The  second  child,  Hilda  W.,  iEt.  six  months,  was  ex- 
amined on  January  3,  1893,  this  one  also  being  a  well  de- 
veloped baby,  with  nothing  abnormal  except  the  eyes,  both 
of  which  had  congenital  cataracts,  involving  the  entire  lens. 
Both  of  these  children  were  girls,  in  fact  all  the  individuals 
affected  in  this  family,  so  far  as  ascertained,  were  females. 
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The  mother  of  both  these  children  had  had  double  congen- 
ital cataracts,  operated  on  in  Sweden,  and  she  informed  me 
that  she  had  a  sister,  who  had  double  cataracts,  and  had  been 
operated  on  at  six  years  of  age,  she  dying  within  six  months 
after  the  time  of  the  operation. 

Dr.  Baker  has  informed  me  that  he  operated  on  the  second 
child,  Hilda,  of  this  family  when  she  was  five  or  six  years 
old,  successfully.  He  also  informs  me  that  the  grandmother 
of  these  two  children  had  the  same  disease  and  was  operated 
on  in  Sweden,  making  therefore,  three  generations  of  con- 
genital cataract,  with  five  individuals  all  affected.  There 
were  only  the  two  children  in  this  last  generation.  So  far  as 
could  be  ascertained  all  the  individuals  were  strong  healthy 
persons  with  no  other  defects. 

The  third  family  with  cataracts  were  Germans,  the  mother 
being  unable  to  speak  much  English.  Three  children  of  this 
family,  with  the  mother,  appeared  at  the  Lakeside  Hospital 
Dispensary  on  July  9,  1902.  These  were  Alc^a  H.,  ^t.  9, 
Arthur  H.,  ^:t.  12  and  Ella  H.,  .*:t.  15.  The  following 
history  was  obtained :  The  mother  was  44  years  old,  and  had 
good  eyes,  the  father  was  46  years  old  and  had  been  operated 
by  Dr.  Baker  five  years  previously  for  cataract,  first  in  one 
eye  and  then  in  the  other.  In  this  family  there  were  seven 
children.  The  first  two,  boys,  had  good  eyes,  while  the 
youngest,  also  a  boy,  had  good  eyes.  The  other  four,  three 
girls  and  one  boy,  all  had  congenital  cataracts.  The  day 
after  the  examination  of  these  three,  another  daughter,  Anna 
H.,  ^t.  17  years,  was  brought  in  showing  the  same  defect. 
The  mother  and  six  of  the  children  were  examined  by  my 
assistant.  Dr.  Bruner.  Whether  the  father's  was  a  case  of 
congenital  cataract  or  not  it  is  impossible  to  say.  He  had, 
however,  always  had  poor  eyes,  and  after  the  operation  it  was 
found  he  had  a  considerable  myopia,  together  with  some 
choroidal  changes.  The  children  had  congenital  central 
opacities  of  the  lens,  varying  somewhat  in  shape  and  size, 
producing  greater  or  less  disturbance  of  vision  and  incapaci- 
tating all  of  them  from  doing  much  reading  except  with  very 
large  type.     The  vision  varied  from  ^/^  to  counting  fingers  at 


one  foot.  The  eyes  were  well  formed  and  all  the  children 
were  large,  robust  and  well  developed. 

Alma  and  Arthur  were  first  sent  into  the  hospital  and 
operated  upon,  one  eye  at  a  time.  Then  all  four  were  sent 
in  and  all  operated  on  the  same  day,  one  eye  in  each  individ- 
ual. Up  to  the  present  time  Alma  and  her  brother  have  had 
both  eyes  operated  on,  and  Ella  and  Anna  have  had  each  one 
operated  on.  All  of  them  were  successful  and  none  of  them 
had  much  irritation  after  any  of  the  operations.  The  refrac- 
tion of  the  eyes  after  the  operation  was  as  follows : 

Alma \-  11.00  D.  each  eye,  V.  =  7«>- 

Arthur—  O.  D.  +  6.00  D.  C  +  2.00  D.  cy.  ax.  60«,  V. 

=  V21+. 

O.  S.  +  5.00  D.  3  +  2.00  D.  cy.  ax.  75o,  V.  =  V21  +. 
Ella— O.  S.  +  7.00  D.  C  +   1.50  D.  cy.  ax.    105^,  V. 

=  V60. 

Anna—  O.  S.  +  10.00  D.  O  -f  2.00  D.  cy.  ax.  90^,  V. 

=   730. 

It  will  thus  be  seen  that  two  of  the  children  were  some- 
what nearsighted.  In  all  of  them  the  pupils  were  black  and 
clear,  and  as  the  tests  were  made  very  shortly  after  recovery 
from  the  operations  no  doubt  a  careful  refraction  later  on 
will  give  better  results  so  far  as  the  testing  with  letters  is 
concerned.  In  a  sense  these  patients  must  learn  how  to  see 
and  interpret.  The  improvement  of  vision  is  well  illustrated 
in  the  case  of  the  first  patient  of  the  series,  where  after  ten 
or  more  years  his  vision  had  increased,  with  correction  from 
from  7i5  to  Ve  + . 

In  this  series  of  cases  there  are  reported  fourteen  individ- 
uals, the  subjects  of  hereditary  cataract.  Of  the  fourteen 
three  were  males  and  eleven  females.  In  two  of  the  families 
the  line  of  descent  was  through  females  and  in  one  from  the 
father.  As  to  nationality,  one  was  American,  one  Swedish 
and  one  German. 

A  word  as  to  the  operation.  There  is  nothing  original  in 
this.  For  some  time  I  have  followed  the  rule  of  using  a 
single  needle  in  performing  the  first  operation  on  cases  requir- 
ing discission.     With  this  the  lens  matter  itself  is  pretty  well 
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stirred  up,  without  too  extensive  damage  to  the  anterior  cap- 
sule. At  the  second  operation  two  needles  are  used.  At 
this  time  the  capsule  and  lens  matter  are  thoroughly  torn 
apart  in  the  pupillary  area.  Generally  I  find  that  a  large 
portion  of  the  lens  matter  has  been  absorbed  away  after  the 
first  needling,  and  the  free  tearing  of  the  capsule  and  remain- 
ing lens  matter  does  not  produce  much  reaction,  and  the  pa- 
tient makes  a  fairly  rapid  recovery.  As  illustrating  the  re- 
sults, in  the  case  above  of  Ella  H.,  she  was  operated  first  on 
March  25th,  and  left  the  Hospital  on  April  6th.'  The  second 
operation  was  on  May  28th,  and  she  left  w^ell  on  June  23rd, 
with  almost  no  irritation  after  either  operation.  Anna  H. 
was  operated  on  the  same  dates  as  her  sister  and  the  recovery 
was  equally  satisfactory. 

Of  especial  interest  is  the  case  of  Clara  W.,  in  whom  an 
extraction  of  the  hard  nuclear  cataract  was  performed,  on  ac- 
count of  the  luxation  of  the  lens  into  the  anterior  chamber, 
with  satisfactory  results.  The  thorough  use  of  atropine  I 
deem  of  much  importance,  to  be  continued  until  the  eyes  are 
absolutely  free  from  all  injection.  Patients  are  kept  in  bed 
never  longer  than  twenty-four  hours,  and  the  eyes  are  kept 
covered  not  longer  than  four  or  five  days,  unless  there  is  some 
special  reason.  They  are  all  treated  in  the  open  wards,  with 
no  darkening  of  the  room  or  other  protection  than  medium 
tinted  smoked  glass. 
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WOUNDS  OF  THE  THORACIC  DUCT  OCCURRING  IN 
THE  NECK.  REPORT  OF  TWO  CASES.  RESUME 
OF  SEVENTEEN  CASES. 

BY 

DUDLEY  P.  ALLKN,  M.D., 

Professor  of  Surgery.  Medical  I^imrtnienL  WesUTu  Hoservf  Univer- 
sity: Visiting  Hurgeon  to  Ijjilcosldi' fiospltal ;  Consulting 
Surgeon  to  C'liarlty  ami  iheClly  Hospitals;  MiMii- 
berof  the  American  Sui-glcal  Association. 

AND 

C.  E.  BUIGOS,  M.D., 

Di'monstrator  of  Murgcrj'^  in  Western  Reserve  I'nlversity, 

Cleveland,  Ohio. 

Injuries  of  the  thoracic  duct  may  be  aiusecl  in  vari- 
ous ways.  They  may  occur,  .first,  as  the  result  of  diseased 
processes,  such  as  tuberculosis  or  malignant  growths 
affecting  the  wall  of  the  duct ;  scH*ond,  from  serious  tmu- 
niatisms,  such  as  fracture  of  the  spinal  vertebras ;  third, 
they  may  be  caused  by  accidental  wounds  of  the  neck  ; 
fourth,  they  may  arise  from  division  of  the  duct  during 
operation.  Injuries  of  the  first  two  varieties,  so  far  as 
have  been  des(rrib<?d,  have  occurreci  in  the  thoracic  and 
abdominal  regions,  and  may  give  rise  to  collections  of 
chyle  in  the  thonu'ic  or  abdominal  cavities.  These  con- 
ditions have  be€»n  fully  descrilK'd  in  an  article  l)y  Kirch- 
mer,  and  will  not  be  considered  further  in  this  paper. 

The  last  two  varieties,  viz.,  those  which  arise  from 
injuries  by  accident  or  during  operation,  occur  chiefiy  in 
the  neck.  On  account  of  the  anatomic  location  of  the 
thoracic  duct  these  injuri(^  are,  of  course,  usually  upon 
the  left  side.  With  an  anomalous  arrangement  of  the 
thoracic  duct,  or  with  multiple  branches,  it  is  possible 
that  these  injuries  may  o<*cur  upon  the  right  side  as  well, 
though  no  wounds  u[)on  the  right  side  have  lieen  reportcHl 
thus  far.  The  immediate  object  of  this  paper  is  to 
describe  two  wounds  of  the  thoracic  duct  which  occurred 
in  the  surgical  service  at  Lakeside  Hospital.  The  first 
of  these  is  of  very  unusual  interest.  Its  history  is  as 
follows : 

Cask  A. — W.  D.,  a^ed  16A  years.  Surgical  number  429. 
Iterated  on  by  Dr.  Allen.  Admitted  t<i  ho.spital  October  24, 
iWS.  Tuberculous  glands  of  the  ne<*k.  Family  history  good. 
In  April  of  1^^  he  noticed  the  glands  of  his  neck  on  both 
Hides  De^n  to  enlarge.  Patient  says  that  he  hiid  typhoid  fever^ 
being  sick  from  May  30  until  July  4,  and  that  after  this  the 
glanas  grew  more  rapidly,  the  growth  continuing  up  to  the 

[Keprinted  from  American  Mkdicink,  Hept4'niber  H-21, 1901] 


time  of  operation.  On  admission  to  the  hospital  the  glands  on 
both  sides  were  found  to  be  enlarged.  The  enlargement  was 
slight  upon  the  right  side,  but  was  more  marlsed  upon  the  left. 
The  operation  was  performed  October  27, 1898.  By  an  error,  and 
contrary  to  orders,  the  patient  had  received  his  breakfast,  and 
the  operation  was  about  an  hour  and  a  half  afterward.  An  inci- 
sion was  made  in  the  left  side  of  the  neck  from  below  the  mas- 
toid, parallel  to  the  anterior  border  of  the  sternocleidomastoid 
muscle,  down  to  its  insertion  in  the  clavicle.  A  chain  of 
enlarged  glands  was  removed,  and  some  of  them  were  already 
cheesy  in  character.  As  the  dissection  approached  the  lower 
extremity  of  the  incision  it  was  remarked  that  one  must  con- 
sider the  possibility  of  wounding  the  thoracic  duct,  but  that  we 
were  so  far  above  it  as  to  be  within  the  line  of  safety.  As 
nearly  as  could  be  estimated,  the  dissection  at  this  time  was 
between  4  and  5  cm.  above  the  sternoclavicular  articulation. 
While  speaking  of  the  matter  there  was  a  sudden  spurt  of 
grayish-white  material,  which  streamed  up  into  the  wound  to 
a  distance  of  between  5  and  7  cm.  The  force  and  character  of 
the  stream  was  quite  similar  to  that  of  blood  projected  from  a 
wound  in  a  large  vein.  A  sterile  sponge  was  instantly  placed 
over  the  opening  and  the  dissection  completed,  all  glands  so  far 
as  they  could  be  found  being  removed.  A  very  fine  needle  was 
then  threaded  with  the  finest  size  of  catgut,  and  with  a  stitch 
the  opening  through  which  the  fluid  had  escaped  was  closed. 
The  wouua  was  about  3  mm.  long.  This  was  sufficient  to  com- 
pletely control  the  escape  of  fluid.  The  upper  part  of  the  wound 
in  the  neck  was  then  closed  by  a  subcutaneous  suture  of  silk- 
wormgut.  A  small  amount  of  iodoform  gauze  was  packed  over 
the  point  at  which  the  fluid  had  escaped.  The  gauze  was 
removed  upon  the  third  day  the  wouna  being  penectly  dry. 
It  healed  at  once  without  suppuration.  The  patient  was  dis- 
charged from  the  hospital  on  November  11.  No  fluid  escaped 
from  the  wound  at  any  time  after  the  operaticm. 

There  are  several  points  of  special  interest  in  connec- 
tion with  this  operation.  The  first  is  that  the  question 
of  wounds  of  the  thoracic  duct  was  bein^  discussed  dur- 
ing the  operation  and  the  remark  being  made  that  the 
operation  was  within  the  bounds^of  safety.  The  second 
factor  of  interest  is  that  it  was  not  a  simple  leakage  from 
an  undiscoverable  wound,  but  was  a  stream  of  good  size, 
spurting  up  between  5  and  7  cm.  into  the  air.  The  third 
point  is  that  the  wound  waa  closed  at  once  by  a  catgut 
suture  and  that  no  subsequent  leakage  took  place,  the 
wound  healing  by  first  intention.  The  size  of  the  stream 
which  ascaped  may  be  explained  by  the  fact  that  the 
operation  was  only  U  hours  after  a  meal,  the  meal  hav- 
ing been  given  through  an  error.  The  character  of  the 
fluid  was  beyond  fair  question.  It  was  translucent,  of  a 
whitish  gray  color,  and  presented  to  the  naked  eye  the 
physical  characteristic  of  chyle.  Unfortunately,  none  of 
the  fluid  was  collected  for  microscopic  examination. 

Case  B.— V.  P.,  age,  62  years.  Surgical  number  1,544. 
Operator,  Dr.  Allen.  Admitted  to  hospital  July  2, 1900.  Second- 
ary carcinomatous  glands.  Family  history  good.  Five  years  ago 
the  patient  was  operated  on  for  a  carcinoma  (scirrhous)  of 
the  left  breast,  the  breast  being  removed  and  the  axilla  cleared. 
For  over  a  year  there  had  been  a  slight  thickening  above 
the  left  clavicle  and  the  patient  had  complained  of  draw- 
ing pain  in  the  region  of  the  first  operation.  Her  general 
health  was  fair,  although  not  so  good  as  before  the  first  opera- 
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tlon.  A  few  small  masses  about  the  siase  of  a  pea  could  be 
felt  above  the  clavicle  on  the  left  side.  There  was  nothiuff  to 
be  felt  in  the  region  of  the  original  operation,  or  in  the  axQla. 
The  patient  was  operated  on  July  3,  1900,  having  been 
fully  prepared  and  having  had  no  nourishment  for  12  hours. 
A  transverse  Incision  about  10  cm.  long  was  made  above  the 
clavicle  on  the  left  side,  developing  the  outer  edge  of  the  sterno- 
cleidomastoid muscle  anteriorly  and  the  trapezius  posteriorly. 
The  omohyoid  muscle  was  divided.  A  collection  of  small 
indnrated  glands  extending  well  toward  the  median  line 
were  found,  and  these  with  the  surrounding  fat  were  removed. 
This  was  done  by  first  laying  bare  the  subclavian  vein  and 
working  from  this  point  upward  and  backward.  A  small 
indurated  mass  of  tissue  was  found  posteriorly,  under  the 
'  trapezius,  and  was  removed  as  thorougnly  as  possible.  There 
was  considerable  oozing  of  blood  from  the  bottom  of  the  wound, 
but  nothing  occurred  to  awaken  the  suspicion  that  there  haa 
been  an  injury  to  the  thoracic  duct  or  any  of  its  branches.  On 
account  of  the  oozing  the  wound  was  packed  with  iodoform 
gauze,  this  coming  out  of  the  center  of  the  incision,  while  the 
extremities  of  the  incision  were  closed  with  sutures.  On  July 
4,  the  gauze  packing  was  removed  and  replaced,  there  beinar 
considerable  oloody  serous  discharge.  The  patient  felt  and 
appeared  to  be  weak.  On  July  7,  the  discharge  was  of  a 
whitish  appearance  resembling  chyle  rather  than  pus.  The 
fluid  when  examined  under  the  microscope  was  found  to 
contain  a  large  amount  of  fat,  with  a  few  leukocytes.  The 
fat  was  very  finely  subdivided,  bearing  a  resemblance  to 
amorphous  urates.  It  was  impossible  to  collect  a  sufilcient 
amount  of  the  fiuid  for  more  careful  examination.  By 
July  15,  the  discharge  had  markedlv  decreased,  but  as  there 
was  an  unusual  degree  of  induration  about  the  wound  the 
packing  was  still  continued.  By  the  2l8t  the  discharge  had 
oecome  inconsiderable,  changed  in  appearance,  and  seemed 
to   come   simplv  from    the  granulations.     At  this  time   the 

Satient  was  discharged  from  the  hospital  in  good  general  con- 
ition.    A  letter  from  her  dated  February  28, 1901,  says  that  she 
is  in  her  usual  health. 

Following  is  a  report  of  17  cases  of  traumatic  injury 
of  the  thoracic  duct  in  the  neck.  Of  these,  15  have 
been  the  result  of  operative  injury  and  2  have  been 
due  to  accident.  They  are  given  briefly  in  the  order 
in  which  they  were  reported : 

Case  1.— Operator,  D.  W.  Cheever.  Reported  by  G.  W. 
Gay.^  Operation,  March,  1875.  Male,  aged  22  years.  Diagnosis, 
leukocytnemia.  Tumor  of  left  side  of  neck.  During  dissection 
the  subclavian  vein  and  a  large  vessel  in  the  region  of  the 
internal  jugular  vein  were  injured,  followed  by  almost  uncon- 
trollable hemorrhage.  There  was  also  seen  flowing  from  the 
depth  of  the  wouna  a  transparent,  colorless,  viscid,  coagulable 
fluid;  this  escape  of  fluid  was  observed  half  a  dozen  times,  its 
amount  about  an  ounce  at  a  time.  The  innominate  and  sub- 
clavian veins  were  ligated  after  removing  the  inner  two-thirds 
of  the  clavicle.  This  stopped  the  hemorrhage  completely,  but 
the  transparent  fluid  mentioned  still  escaped  in  a  moderate 
amount,  wound  tightly  packed,  no  subsequent  hemorrhage, 
only  slight  staining  of  dressings  with  serous  discharge.  Patient 
diea  in  36  hours  from  "  shock  and  exhaustion.''  After  careful 
examination  thirough  the  wound  it  was  thought  that  the  fluid 
had  escaped  f^om  a  wound  of  the  thoracic  duct  which  could  not 
be  located.  Patient  had  fasted  for  12  hours  before  operation. 
Mioroseopic  examination  showed  a  few  blood  corpus<Mes  only. 

1  Surgical  Operations  at  the  Boston  City  Hospital.  Boston  Medical 
and  Surgical  Journal,  1875     Vol.  92,  p.  422. 


('A8K  2.— Operator,  Wilms.  Reported  by  K.  Boegehold.' 
Operation,  March,  1880.  Male,  aj^ed  45years.  Diagnosis,  carci- 
noma. Tumor  in  left  side  of  neck.  Subclavian  and  external 
jugular  veins  exposed.  While  cureting,  a  stream  of  milky 
fluid  was  seen  about  the  size  of  a  straw.  The  wound  was 
packed  with  Halicylate  gauze.  No  subsequent  discharge  of 
chyle  was  seen.  The  wound  healed  by  granulation.  He  under- 
went another  operation  6  months  later,  and  afterward  died  of 
pulmonary  metastases. 

Case  S.— Operator,  Maas.  Reported  by  T.  Vagedes.'  Diag- 
nosis, carcinoma.  Tumor  near  parotid,  with  enlarged  cervical 
glands.  Sub<;lavian  vein  wounded.  Wound  packed  with 
gauze.  During  the  next  6  days  there  was  considerable  dis- 
oharge  of  fluid  with  a  sweetish  odor.  On  investigation  this  was 
found  to  come  from  the  bottom  of  the  wound,  and  was  supposed 
to  be  from  the  thoracic  duct.  The  fluia  was  coagulable. 
The  wound  was  packed,  the  discharge  ceased,  and  recovery 
was  uneventful. 

Cask  4.— Operator,  A.  M.  Phelps.  Reported  by  W.  W. 
Keen.*  Operation,  June 4, 1893.  Male,  adult.  Diagnosis,  malig- 
nant tumor.  Tumor  on  left  side  of  neck.  During  dissection  3 
inches  of  jugular  vein  were  removed  with  the  tumor.  Constant 
profuse  discharge  of  lym^h  during  operation.  Subsequent 
discharge  very  profuse,  estimated  at  3  pints  a  day,  saturating 
dressings  and  from  10  to  15  folded  sheets  daily.  No  mention  of 
pa(;kine.  Patient  lost  flesh  rapidly.  Discharge  could  be 
stopped  by  introducing  a  knitting-needle  at  point  of  injury  in 
what  appeared  to  be  a  vessel.  This  point  was  caught  with 
forceps  which  were  removed  3  days  afterwards.  Patient  gained 
1  pound  a  day  subsequently,  and  recovereti  uninterruptedly. 
The  operator  considered  it  a  wound  of  one  of  the  branches  of 
the  duct,  but  those  consulting  witli  him  thought  it  a  wound  of 
the  duct  iU«eli'. 

Cask  5.— Operator,  W.  W.  Keen.  Reported  by  W.  W. 
Keen.  Operation,  December  15,  1893.  Female,  aged  20  years. 
Diagnosis,  tu1)erculous  adenitis.  Glands  in  left  side  of  neck. 
Diflicult  dissection,  owing  to  previous  operations.  Lnrge  veins 
exposed.  Lymphatic  fluid  welled  up  in  wound  from  a  tear  i 
inch  long  in  a  vessel  A  inch  in  diameter.  (Patient  hud  no  food 
for  18  hours  previously.)  Fluid  coagulated  on  exposure.  Open- 
ing closed  by  line  silk  suture  in  tinest  semicircular  Hageaoru 
needle.  There  still  persisted  a  slight  oozing  of  similar  fluid, 
but  its  source  from  any  particular  vessel  was  not  traceable. 
Drainage  tube  introduced,  removed  after  6  hours.  Discharge 
through  the  tube  was  profuse,  being  about  1  pint  in  amount, 
light  in  color.  Dressings  were  saturated  the  next  day,  after 
which  discharge  ceased.  Weight  unatfected.  No  mention  of 
packing.  Recovery  uneventful.  Fluid  showed  lymphocytes, 
lymph-<'orpuscles,  and  many  small  fat  globules.  It  was  slightly 
opaqiie. 

(ask  ().  —  ()])erator,  .J.  Schwimni.  Reported  by  J. 
Schwimm.*  Operation,  De<"ember,  18$J5.  Male,  aged  25  years. 
Diagnosis,  tuberculous  adenitis.  Glands  in  left  side  of  neck. 
Incision  extended  downward  to  1  inch  above  sternoclavicular 
joint.  Glands  removed  easily  and  without  apparent  accident. 
Ten  days  after  operation  slight  swelling  at  lower  end  of  wound, 
increasing  in  size  to  that  of  a  hen's  egg.  Opened  2  days  later, 
allowing  the  escape  of    **a  liquid    looking  very    much    like 


*  Ucbcrdle  Verletzun»5eii  des  Ductus  thomclcus.  Arohlv  fflr  klln- 
iHche  chirurKie.  I8S{.  11. :»,  H.  143. 

^  Ueber  verletzungen  dcK  DuctUH  thonicicus  Inaugural  Dlaser- 
tation.  Wiirxburg.  188,').    Reference  quoted  ftxjin  Gushing. 

<  Operation  wounds  of  the  thoracic  duct  In  the  neck,  with  a  resume 
of  two  prior  recorded  cases,  and  iwo  additional  canes.  New  York 
Medical  Journal,  IsvM  vol.  m,  p.  569. 

^  A  ciiHe  of  oj>erattve  Injury  of  the  thoracic  duet  at  the  root  of  the 
ne<>k.    Annuls  of  Surgery,  16yi»,  vol.  iSl,  p.  582. 


skimmed  milk  aud  Hhowing  under  the  microscope  all  the  char- 
acteristics of  chyle."  The  iliiid  at  this  time  amounted  to  about 
li  ounces.  During  the  next  2  days  the  cavity  again  tilled  up 
with  about  2  ounces  of  fluid,  and  was  then  packed  with  iodo- 
form gauze,  after  whicli  tlie  di8<'harge  of  chyle  increased 
greatly,  amounting  to  li  to  2  pints  in  24  hours.  This  soon 
resulted  in  constitutional  effect,  and  a  few  days  later  tlie patient 
was  removed  to  a  hospital,  the  lower  end  of  the  wound  opened, 
and  a  small  vessel  readily  found  from  which  chyle  was  escap- 
ing ;  this  vessel  had  been  torn  through,  the  opening  being  about 
the  size  of  a  knitting  needle.  The  vessel  was  clampe<l,  the 
clamp  remaining  on  3  days.  The  condition  of  the  patient  began 
to  improve  immediately  and  recovery  was  complete. 

Case  7. — Operator,  C.  A.  Porter.  Reported  bv  11.  W. 
Gushing.^  Operation,  December,  1897.  Diagnosis,  tuberculous 
adenitis.  Glands  in  left  side  of  neck.  Duct  reached  4  cm.  above 
the  subclavian  vein.  Wound  of  duct  i  inch  above  entrance  into 
vein  caused  the  escape  of  a  clear  yellowish  fluid  at  the  rate  of 
about  1  to  2  drams  in  10  minutes.  Wound  repaired  with  3  fine 
Lembert  sutures.  There  was  still  a  slight  discharge  of  Ivmph 
which  was  thought  to  come  from  a  small  radicle.  Wound 
opened  on  the  second  day,  discharged  15  days.  No  constitu- 
tional effect.    Recovery  complete. 

Case  8.— Operator,  W.  8.  Halsted.  Reported  by  II.  W. 
Gushing.  Operation,  November  5, 1895.  Female,  age  66  years. 
Diagnosis,  carcinoma.  Tumor  of^  left  breast  with  enlarged 
axiflary  glands.  Complete  excision  of  breast,  pectoral  muscles, 
axillary  and  supraclavicular  contents.  Wound  healed  by  first 
intention.  Ten  days  after  operation  wound  above  clavicle 
opened,  and  4  or  5  ounces  of  milky  fluid  evacuated.  Gauze 
drainage  introduced,  following  which  there  was  profuse  dis- 
charge for  8  days.  During  this  time  the  patient  lost  10  pounds. 
Wound  explored,  discharge  observed  coming  from  level  of  omo- 
hyoid muscle  where  it  crossed  the  jugular  vein.  Gauze  packing 
introduced.    No  subsequent  leakage.    During  the  next  15  days 

gitient  gained  2.3  pounds.  Sui)Mequent  re<*overy  uneventful, 
led  in  1896  of  internal  metastasen. 
Case  9.— Operator,  H.  W.  Cashing.  Reported  by  H.  W. 
Gushing.  Operation  February  25, 1898.  Femule,  age  62  years. 
Diagnosis,  carcinoma.  Recurrent  supra(!lavicular  glands  on  left 
side,  following  excision  of  left  breast  2  months  previous.  Dur- 
ing dissection  the  thoracic  duct  was  wounded  about  1  cm.  al)ove 
the  subclavian  vein.  The  vessel  extended  4  cm.  alK)ve  its 
entrance  into  the  vein.  **  A  large  branch,  about  the  size  of  the 
usual  silver  probe,  entered  into  this  vessel  just  below  the  point 
of  injury,  and  disappeared  behind  the  subclavian  about  2  cm. 
to  the  left  of  the  main  duct."  Wound  3  mm.  long,  allowing 
intermittent  flow  of  considerable  clear  serous  fluid.  Wound  in 
duct  closed  with  fine  silk  Lembert  suture ;  no  subsequent  leak- 
age. Wound  closed  ;  recovery  uneventful.  Writer  claims  first 
case  of  suture  without  leakage. 

Case  10.— Operator,  W.  H.  Lyne.  Reported  by  W.  H. 
Ly ne.'  Operation  May  5, 18%.  Male,  aged  24  years.  Diagnosis, 
stab  wound  in  neck,  left  side.  Bleeding  had  stopped  when 
patient  was  seen.  There  persisted,  however,  an  abundant 
milkv  fluid  discharge.  The  wound  was  1  inch  long  behind  the 
left  Clavicle,  parallel  with  the  outer  border  of  thesternomastoid, 
near  its  attacnmeut,  "  necessitating  a  longitudinal  wound  of  the 
thoracic  duct."    Wound  cleaned,  and  packed  with  iodoform 

eftuze ;    repacked  7  hours  later,  when  discharge  was  found  to 
ave  ceased.    No  snbseciuent  leakage.    Recovery  uneventful. 
No  examination  of  fluid  reported. 


•Operative  wounds  of  the  thonuMc  duct.  Report  of  a  case  with 
suture  of  the  duct    Annals  of  Surgery,  1898,  vol.  27,  p.  719. 

7  Stab  wound  of  the  thoracic  diurt,  recovery.  Virginia  Medical 
Beml-Monthly,  18W,  vol.  3,  p.  278. 
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Case  U.— Operators,  W.  B.  Schroeder  and  S.  C.  Plamber. 
Reported  by  W.  E.  Schroeder  and  S.  C.  Plumber.*  Operation, 
date  not  given.  Male,  aged  24  years.  Diaf^uosis,  not  given. 
Cystic  tumor  at  base  of  neck  on  both  sides.  During  dissection 
on  letl  side  the  internal  Jugular  vein  was  injured  and  ligated. 
Escape  of  lymph  "  was  seen  to  come  from  small  orifice,  evi- 
dently an  opening  in  a  large  lymphatic  vessel,  either  in  the 
thoracic  duct  itseli  or  its  large  subclavian  branch.*'  Attempts 
to  ligate  the  vessel  were  unsuccessful ;  no  attempt  at  suture  was 
made.  **  From  the  horizontal  position  of  the  vessel  it  was  taken 
to  be.  most  probably,  the  large  subclavian  branch  of  the  thor- 
acic ducf  Discharge  at  operation  was  transparent,  yellowish, 
and  not  excessive.  Wound  packed  with  iodoform  gauze; 
slight  serous  discharge  for  3  weeks.  Recovery  otherwise 
uneventful. 

Case  12.— Operators,  W.  E.  Schroeder  and  S.  C.  Plumber. 
Reported  by  W.  E.  Schroeder  and  S.  C.  Plumber.  Operation, 
date  not  given.  Female,  aged  23  years.  Diagnosis,  tuberculous 
adenitis.  Glands  in  left  side  of  neck.  During  the  operation  a 
milky  fluid  was  seen  to  escape  from  **an  injury  to  the  thoracic 
duct,  or  one  of  its  large  branches."  The  vessel  was  found  and 
lifted  with  forceps.  Air  was  inspired  through  the  wound. 
**  The  vessel  was  ligated,"  but  chyle  still  discharged  through  a 
small  opening,  **  which  was  also  ligated.*'  No  subsequent 
leakage.  Recovery  uneventful,  except  for  slight  rise  of  temper^ 
ature  for  a  few  days  following  operation. 

Case  13.— Operator,  P.  B.  Lund.  Reported  by  F.  B.  Lund.* 
Operation,  December  18,  1898.  Female,  aged  34  years.  Diag- 
nosis, carcinoma.  Tumor  in  left  breast.  Excision  of  left  breast 
with  axillary  and  supraclavicular  contents.  Internal  Jugular 
and  subclavian  veins  dissected  out.  Thoracic  duct  sought,  but 
not  found.  No  lymphatic  injury  suspected  at  operation.  Four 
days  after,  cervical  wound  opened  and  a  **  partiallv  coagulated 
milky  fluid"  evacuated.  The  leakage  was  found  to  be  quite 
brisk,  requiring  a  change  of  large  dressings  ever^  3  hours. 
This  continued  for  4  days.  The  wound  was  packed  lightly  with 
gauze  without  effect,  but  subsequent  firm  gauze  packing 
stopped  the  discharge.  Convalescence  uneventful.  No  consti- 
tutional effect  mentioned. 

Case  14.— Operator,  J.  C.  Warren.  Personal  commuuica- 
tion.io  Operation,  189(5.  Female,  age  not  given.  Diagnosis, 
carcinoma.  Recurrent  supraclavicular  glands  2  years  after  first 
operation.  No  injury  of  the  thoracic  duct  was  observed  at  the 
time  of  operation,  but  5  days  afterward,  a  fluctuating  tu  mor  about 
the  size  of  a  Messina  orange  was  evacuated.  Discharge  con- 
tinued from  1  to  2  weeks,  but  was  finally  stopped  by  a  graduated 
compress  held  in  place  over  the  wound  by  a  strip  of  adhesive 
plaster.  The  character  of  the  fluid  was  not  mentioned,  other 
than  that  it  was  "  chyle."  A  similar  operation  was  performed 
one  year  later,  and  the  same  occurrence  took  place.  Patient 
died  of  internal  metastases  in  1898.  The  case  was  published  in 
Dr.  Warren's  cases  of  cancer  of  the  breast,  but  no  allusion  was 
made  to  the  injury  of  the  thoracit*  duct. 

Case  15.— Operator,  A.  M (inter.  Reported  by  A.  Munter.** 
Operation,  June  16,  1898.  Male  adult.  Diagnohis,  incised 
wound  at  base  of  neck,  on  left  side,  caused  by  a  blow  from  an 
axe.  The  patient  had  bled  a  considerable  amount,  and  was 
pale  and  weak.    The  wound  had  been  dressed  temporarily  with 


•  Report  of  two  caws  of  Injury  of  the  thoracic  duct  In  operations  on 
the  neck.    Annals  of  Surgery,  18JW,  vol.  2S,  p.  22fJ, 

•  A  case  of  operative  injury  of  the  thoracic  duct.  Boston  Modical 
and  Surgical  Journal,  1H(W,  vol.  110,  p.  354. 

»o  Also  mentioned  by  F.  B.  Lund,  and  J.  C  Warren,  at  a  meeting  of 
the  Surgical  Section  of  the  Suffolk  District  Medical  Society,  Janaary  4, 
1899.    Boston  Medical  and  Surgical  Journal,  1899,  vol.  140,  p.  868. 

i»  Hchnlttverletzung  des  Ductus  thoracicus.  Deutsche  inediciuisch« 
Wochenschrift,  li<W,  No.  4«.  p.  71*9. 


horse  dung,  which  wa»  a  favorite  means  of  stopping  hemor- 
rhage in  that  community.  The  wound  was  12  cm.  lone  in  the 
left  supraclavicular  fossa,  reaching  the  chivicle,  and  dividing 
the  clavicular  attachment  of  the  sternoniastoid  muscle.  The 
external  jugular  vein  was  divided.  From  the  depth  of  the 
wound  a  milk-white  stream  about  the  size  of  a  straw  was  flow- 
ing from  a  small  vessel  which  was  thought  to  be  the  thoracic 
duct.  No  attempt  at  ligatingthe  vessel  was  made,  as  conveni- 
ences and  assistants  were  not  at  hand.  The  wound  was  cleaned 
and  packed  with  iodoform  gauze,  securely  bound  down,  and  the 
patient  sent  to  a  neighboring  hospital.  The  next  day  the  wound 
was  opened  and  the  chylous  discharge  continued.  The  vessel 
from  which  it  was  escaping  was  readily  ligated,  the  divided 
stemomastoid  muscles  sutured,  and  the  wound  closed.  There 
was  no  further  discharge,  and  recovery  was  uneventful. 

Cask  16.— Operator,  I).  P.  Allen.  Reported  by  D.  P.  Allen 
and  C.  E.  Brlggs.    Case  A,  reported  in  full  above. 

Case  17.— Operator,  D.  P.  Allen.  Reported  by  D.  P.  Allen 
and  C.  E.  Briggs.    Case  B,  reported  in  full  above. 

A  number  of  these  causes  have  been  collected  pre- 
viously. Cheever,  Case  No.  1,  1875,  i.s  the  first  report 
found.  Boegehold,  in  reporting  his  case,  No.  2,  1883, 
made  no  mention  of  Cheever's  wise,  although  he  appears 
to  have  searched  for  previous  instances.  Keen's  report, 
1894,' included  the  cases  of  Cheever  and  Boegehold,  to 
which  he  added  the  case  of  Phelps,  No.  4,  and  his  own. 
No.  5.  Cu:jhing,  1898,  again  reported  the  four  cases 
mentioned  by  Keen,  collected  in  addition  tlie  cases  of 
Vagedes,  No.  3,  Schwimm,  No.  6,  and  added  the  i)re- 
viously  unreported  cases  of  Porter,  No.  7,  Halsted,  No. 
8,  and  his  own,  No.  9.  To  these  are  now  added  the 
collect-ed  cases  of  Lyne,  No.  10,  Schroeder  and  Plumber, 
Nos.  11.  12,  Lund,  No.  13,  Warre»n,  No.  14,  Milnter,  No. 
15,  and  the  report  of  two  new  cases,  Nos.  16  and  17. 
This  last  series  includes  the  only  two  reported  cases  of 
accidental  (nonoperative)  wounds  of  the  thoracic  duct 
in  the  neck.  Cases  Nos.  10,  15,  both  of  which,  however, 
were  handled  in  the  same  manner  as  operative  wounds. 

Information  contained  in  the  standard  textbooks  of 
surgery  on  the  injuries  of  the  thoracic  duct  is  very 
meager  and  with  reference  to  injuries  of  the  duct  in  the 
neck  there  is  practically  nothing.  One  looking  for 
information,  therefore,  is  obliged  to  go  to  a  good  many 
sources.  Boegehold,  in  1883,  was  the  first  to  give  any 
detailed  consideration  of  the  subject.  He  was  followed 
by  an  admirable  article  by  Kirchner  in  1885.^*  Both  of 
these  writers,  however,  ap[)roach  the  subject  from  tlu^ 
standpoint  of  wounds  of  the  thoracic  duct  in  geniTal  and 
say  practically  nothing  with  reference  to  cervical  wounds 
of  the  duct.  Keen,  in  1894,  was  the  first  to  give  any 
detailed  consideration  of  cervical  wounds  of  the  duct. 
Cushing,  in  1898,  supi>lemented  Keen's  considerations 
by  a  slightly  more  extended  report.     As  the  number  of 

"  EIn  Fall  von  recbtsseitigon  Chylothorax  In  Folge  von  Ruptur 
deK  Ductus  thomcicus.  nebst  StatlHtik  und  Kritlk  dor  bisher  bekannten 
einHohliijflKt*"  Fjlllo,  Archiv  mr  kllnlsiho  Chirurgio,  IHSo.  B.  82,  H.  l.")(j. 
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reporUni  tiises,  however,  has  been  nearly  doubled  since 
1898,  and  as  a  number  of  points  have  arisen  for  consider- 
ation which  had  l)een  previously  disregarded,  it  seems 
permissible  to  add  somew^hat  extensively  to  the  work 
already  done,  even  at  the  risk  of  a  certain  annount  of 
repetition. 

Andtomj!/. — The  anatomy  of  the  thoracic  duct  is  of 
importance  in  this  connection,  with  reference  to  tw:o 
considerations:  First,  the  reflations  of  the  duct  in  the 
net^k  with  reference*  to  preservinjy:  its  integrity  in  low 
C!ervi(!al  dissections ;  second,  the  anatomic  distributions 
of  the  duct  commonly  spoken  of  as  its  anomalies,  through 
which  collateral  circulation  may  take  place  in  case  the 
duct  is  irreparably  injured.  What  is  considered  the 
normal  cc^urse  of  the  duct  in  the  neck  is  described  in  the 
standard  works  on  anatomy  as  the  wiurse  taken  l)etw'een 
the  esophagus  and  the  left  subclavian  artery,  reaching 
as  high  as  the  lower  portion  of  the  seventh  cervical  ver- 
tebra, curving  over  the  apex  of  the  pleura  and  the  left 
subclavian  artery,  and  terminating  in  the  outer  side  of 
the  angle  formed  by  the  internal  jugular  and  subclavian 
veins.  In  taking  this  course  its  highest  point  is  about 3 
to  3.5  cm.  above  the  upper  margin  of  the  sternum,  but 
lying  as  it  does  t4)  the  inner  side  of  the  arch  of  the  left 
subclavian  artery,  it  is  so  deeply  placed  in  the  neck  that 
there  is  seldom  danger  of  injury,  although  its  height 
above  the  sternum  is  considerable.  Nevertheless,  a  num- 
ber of  instimces  have  been  observed  in  which  the  arch  of 
the  duct  has  reached  considerably  above  the  point  men- 
tioned, and  an  instance  is  mentioned  ^*  in  which  the  arch 
of  the  duct  was  5.5  cm.  al>ove  the  sternum,  reaching  the 
thyroid  gland.  In  the  c^se  of  Cushing,  No.  9,  and  Por- 
ter, No.  7,  the  duct  was  4  cm.  above  the  innominate 
vein,  and  in  Case  No.  16  reached  about  5  cm.  above  the 
st<Tnum.  Keen,  (\ise  No.  5,  does  not  mention  the  height 
of  duct  above  the  vein,  but  it  was  probably  abnormal,  as 
the  vessel  itself  was  injuri^d  in  open  dissection.  It  seems 
probable  that  operative  wounds  of  the  main  duct  have 
occurred  only  in  instances  of  abnormally  high  ardi,  and 
that  the  other  wounds  mentioned  have  been  injuries  of 
some  of  the  radicles  only. 

With  reference  to  the  anomalous  distribution  and 
ending  of  the  thoracic  duct,  marked  variations  have 
becm  observed.  They  are  of  practical  interest  only  so 
far  as  they  tend  to  strengthen  the  belief  in  adeijuate  col- 
lateral circulation  following  injury  of  the  duct  itself,  or 
one  of  its  branches.  Without  going  into  extensive 
details,  the  following  variations  may  be  mentioned  :  A 
double  duct  ent<Ting  the  innominate  vein  on  both  sides 
of  the  neck  ;  a  duct  entering  the  vena  azygous  mi^jor, 
the  lumbar  or  vertebral  veins,  or  the  vena  cava;  a  duct 

1 '  Hfiilo'K  Aimtomy,  1H76,  vol.  3,  p.  •16:<. 
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entering  the  right  internal  jugular  or  right  innominate 
only,  which  condition,  however,  is  usually  aHHOciated 
with  an  anomalous  right  subclavian  artery  or  a  right 
aortic  arch.  The  number  of  cases  of  multiple  termina- 
tions of  the  duct  in  the  left  internal  jugular,  the  subcla- 
vian and  innominate  veins  are  too  numerous  to  record, 
and  it  seems  probable  that  subsequent  careful  observar 
tions  will  confirm  the  opinion  that  in  a  considerable 
proportion  of  cases  such  multiple  terminations  exist. 
From  an  anatomic  standpoint,  therefore,  the  probability 
of  adequate  collateral  circulation  after  injury  t<»  one  of 
the  large  terminal  branches  of  the  duct  seems  extremely 
strong,  and  as  injuries  of  the  main  duct  itself  occur  so 
near  its  entrance  into  the  vein,  it  seems  quite  likely  that 
satisfactory  (collateral  circulation  would  follow  in  such 
instances. 

Histologic  features  of  the  duct  have  a  practical  value 
relative  to  the  contraction  of  the  duct  following  ii^uries. 
In  general  the  structure  resembles  that  of  the  artery, 
with  an  intima,  a  muscular  media,  and  connective  tis- 
sue adventitia.  The  striking  difference,  however,  is  the 
abundant  distribution  of  elastic  fibers  through  all  three  of 
these  layers,  being  quite  marked  even  in  the  muscular 
coat ;  the  adventitia,  also,  is  considerably  thicker  than  is 
seen  in  arterial  structures.  The  presence  of  these  elastic 
fibers  doubtless  explains  the  variation  observed  in  the  size 
of  tl\e  duct.  When  distended,  it  may  be  :a»  large  as  4  mm . 
in  diameter,  while  in  its  collapsed  condition  it  is  ver>' 
small  and  almost  unrecognizable. 

For  the  use  of  those  who  are  interested  in  looking 
up  c&ses  of  anomalous  distribution  of  the  duct,  a  section 
of  anatomic  references  is  given  at  the  end  of  this 
article. 

Physwliygy, — Consideration  of  the  physiology  of  the 
lymphatic  system  is  of  very  marked  practical  importance 
from  several  standpoints.  That  the  thoracic  duct  pos- 
sesses a  high  degree  of  contractility  would  be  strongly 
suggested  by  its  histologic  structure,  and  has  been 
proved  by  theoretic  and  practical  experimentation. 
Boegehold  mentions  the  observations  of  Dittrich,  Ger- 
lach,  and  Herz"  on  hanged  criminals,  where  the  elec- 
trical contractility  of  the  duct  was  observed  as  long  as 
86  minutes  after  death  ;  and  the  observations  of  Henle 
and  Pfeuflfer,  in  which  contraction  was  observed  1^ 
hours  post  mortem.  Experimentally  with  dogs,  the 
thoracic  duct  has  been  tied  above,  and  after  consider- 
able pressure  has  accumulated  by  the  filling  of  the  recep- 
taculum  chyli,  the  duct  has  been  incised  longitudinally 
between  the  receptaculum  and  the  ligature ;  in  several 
instances  the  contractility  was  sufficient  to  close  the 
opening  and  preserve  the  integrity  of  the  duct.      It  is  of 

"  Pmger  Vlerteljahreschrift,  Feb.  8, 1861. 
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interest  here  to  mention  that  the  pressure  in  the  thoracic 
duct  during  the  interval  of  digestion  is  equal  to  from  9 
to  16  mm.  of  mercury,"  which  is  considerably  more 
than  the  blood  pressure  in  the  Jugular  vein,  8  to  4  mm. 
of  mercury,  and  less  than  that  of  the  carotid  artery, 
about  70  mm.  of  mercury  (in  rabbits)." 

The  physiologic  aspect  of  complete  occlusion  of  the 
thoracic  duct,  as  observed  in  disease  and  animal  experi- 
ments, are  of  importance  with  reference  to  the  establish- 
ment of  collateral  circulation  and  rupture  of  the  recep- 
taculum  chyli  on  the  one  hand,  and  the  state  of  nutrition 
sustained  by  the  organism  on  the  other.  The  complete 
occlusion  of  the  thoracic  duct  by  disease  without  serious 
interference  with  the  flow  of  chyle,  has  been  observed. 
Such  an  instance,  due  to  tuberculous  thrombosis  of  the 
duct,  is  mentioned  by  Welch.^'  Other  cases  have  been 
recorded.  Occlusion  of  the  duct,  due  to  a  pathologic 
process  is,  however,  gradual  to  a  greater  or  less  extent, 
and  the  possibility  of  collateral  circulation  under  such 
circumstances  seems  much  greater  than  where  the  duct 
is  suddenly  occluded,  as  by  ligature.  A  considerable 
amount  of  experimental  work  has  been  done  on  animals, 
mainly  dogs  and  horses.  This  work  was  carefully 
reviewed  by  Boegehold,  who  collected  the  detailed 
results  of  these  observations.  He  found  that  ligation  of 
the  duct  resulted  in  complete  obstruction  of  lymphatic 
circulation  with  rupture  of  the  duct  in  but  few  instances, 
and  that  collateral  circulation  as  a  rule  was  rather  readily 
established. 

With  reference  to  the  degree  of  nutrition  sustained 
after  ligature  of  the  duct,  the  experimental  observations 
of  Schmidt-Mulheira  have  been  of  marked  importance. 
It  was  found  that  the  absorption  of  albuminous  material 
was  practically  unaffected,  and  that  the  nutrition  of  an 
animal  could  be  maintained  for  a  considerable  time  on 
such  a  diet.  These  experiments  were  performed  on 
dogs  on  the  supposition  that  the  thoracic  duct  is  always 
single  in  these  animals,  and  that  ligation  of  the  duct  in 
the  neck  prevented  absolutely  the  entrance  of  chyle  into 
the  circulation.  It  has  been  since  observed  that  the 
thoracic  duct  in  the  dog  is  subject  to  some  variation,  as 
in  man,  which  deprives  the  experiment  of  a  certain 
amount  of  value.  It  is  a  well-established  physiologic 
fact,  however,  that  the  absorption  of  fat  occurs  almost 
entirely  through  the  medium  of  the  thoracic  duct ;  that 
albuminous  material  is  absorbed  directly  without  enter- 
ing the  lymph  flow  of  the  thoracic  duct,  and  that  carbo- 
hydrates find  their  way  through  the  duct  only  to  a  very 
limited  degree,  about  1^   of  the  total  absorption.    It 

»»  Wel8S,  M.,  Virchow'8  Archtv,  B.  22,  8.  526. 
»«  Foster,  M.,  Text  Book  of  Physiology,  1893,  pt  1,  p.  206. 
If  TraoHactions  of  the  Assoolation  of  American  PhysiclanA,  It»9,  vol. 
4,  p.  78. 
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can,  therefore,  be  stated  with  considerable  confidenee 
that  independently  of  the  lymphatic  circulation,  a  high 
degree  of  nutrition  can  be  sustained  by  the  ingestion  of 
proteids  and  carbohydrates. 

Several  other  physiologic  fiujts  may  be  mentioned 
here,  the  pertinence  of  which  will  be  indicated  later. 
With  reference  to  the  rapidity  of  the  absorption  of  fat, 
the  observations  of  Erben  in  a  case  of  chyluria  are  of 
interest.  He  found  that  fat  appeared  in  the  urine  within 
2  or  3  hours  after  ingestion.  Schilfer  states  that  absorp- 
tion of  fat  in  a  dog,  after  a  full  meal,  continues  for  30 
hours.  He  also  quotes  Zawilski,  who  claims  that  the 
amount  of  fitt  in  the  intestine  during  digestion  is  practi- 
caUy  constant,  and  the  rapidity  with  which  it  passes 
from  the  stomach  depends  largely  upon  the  rapidity  with 
which  it  is  absorbed  by  the  intestine.  This  view  appears 
to  be  generally  accepted  by  physiologists.  It  seems  rea- 
sonable to  conclude,  therefore,  that  it  would  pass  more 
rapidly  from  the  stomach  following  a  period  of  starvation, 
alter  fat  absorption  from  the  intestine  had  largely  ceased. 
But  as  it  is  known  that  fasting  diminishes,  to  a  certain 
degree,  the  power  to  form  normal  digestive  secretion,  it 
is  probable  that  fat  digestion  would  be  slightly  less  rapid 
after  starvation.  Harley,  in  speaking  of  normal  absorp- 
tion of  milk  fat,  concludes  from  a  number  of  experiments 
performed  on  dogs  that  the  maximum  rate  of  absorption 
is  reached  about  7  hours  after  taking  food,  after  which 
time  it  continues  at  about  the  same  rate  until  completed, 
regardess  of  the  amount  of  fat  introduced  into  the 
stomach.  With  reference  to  the  length  of  time  liquid 
or  semi-liquid  food  remains  in  the  stomach,  Beaumont's 
observations  on  Alexis  St.  Martin  are  extremely  import- 
ant, although  it  is  not  at  all  unlikely  that  the  artificial 
conditions  existing  in  St.  Martin  altered  somewhat  the 
peristaltic  ac*tion  of  the  stomach.  He  found  that  bread 
and  milk  introduced  through  the  gastric  fistula  was 
completely  passed  from  the  stomach  into  the  intestine  by 
the  end  of  3  hours.  Absorption  of  fat  would,  of  course,  not 
occur  until  after  the  material  had  entered  the  intestine. 

The  nature  of  lymph  and  chyle  are  of  importance  in 
diagnosis.  Foster,  speaking  of  lymph,  says,  **  Broadly 
speaking,  we  may  say  that  all  the  substances  present  in 
blood  plasma  are  present  also  in  lymph,  but  are  accom- 
panied by  a  larger  (juantity  of  water."  The  presence  of 
fat  in  lymph  forms  the  distinction  between  lymph  and 
chyle.  The  amount  of  fat  in  chyle  in  the  thoracic  duct 
varies,  about  5  Jr  being  the  common  amount.  In  dogs  it 
has  been  found  to  vary  from  'If.  to  I5jy  .  This  increase 
is  due  almost  entirely  to  the  presence  of  neutral  fats.  A 
small  part  of  the  fat  is  present  in  fat  globules  of  con- 
siderable size,  but  the  lar^e  proportion  of  it  exist-  in  a 
very  minute  stage  of  subdivision,  res<»iiil»Iiiig  nndiT  the 
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inicroscopo  amorphous  urates,  and  poswc^siiig  **  Brown- 
ian  *'  movements.  This  minute  subdi vision  of  the  fat 
constitutes  what  is  commonly  spoken  of  as  the  **  molecu- 
lar basis"  of  chyle.  Lymph  is  almost  colorless,  resem- 
bling serum  which  one  sees  coming  from  wounds.  Chyle 
resembles  milk  in  appearance,  and  may  or  may  not 
coagulate  spontan(H)usly.  SpontaniK)us  coagulation  is 
due  to  the  presence  of  tibrin,  and  when  observed  in 
wounds  of  the  duct  is  probably  due  to  the  small  amount 
of  blood  cv)llected  with  the  fluid,  as  chyle  removed  from 
an  internal  cavity,  as  in  cases  of  chylous  ascites,  does  not 
coagulate  spontan€H)usly.  The  most  careful  and  exhaust- 
ive examinations  of  chyle  that  have  been  found  recorded 
are  mentioned  by  Whitlain  an  article  on  chylous  ascites. 
This  contains  a  careful  invest ig^ation  by  himself  of  the 
fluid  drawn  from  the  abdomen  in  a  cuse  of  this  charac- 
ter, and  a  very  extensive  chemical  exainination  by  Hay, 
of  Aberde(»n ;  to  thest*  we  would  refer  those  wishing 
more  extensive  information.  For  clinical  ]>urpose8, 
however,  the  presence  of  a  milky  fluid  containing  fat  in 
minute  subdivision  is  suflicient  for  making  a  diagnosis 
of  chyle.  The  detailed  reference's  mentioned  above  may 
be  found  under  Phymology  at  the  end  of  the  paper. 

Having  (^nsidereti  some  theoretic  and  practical  ques- 
tions from  an  anatomic  and  physiologic  standpoint,  a 
more  detailed  study  of  the  cases  will  be  made.  In  6  of 
the  ciises,  Nos.  3,  6,  8,  18,  14,  17,  injury  of  the  duct 
or  its  branches  was  not  susi)e<*ted  at  the  time  of  opera- 
tion, while  the  remaining  11  taises,  Nos.  1,  2,  4,  5,  7,  9, 
10,  11,  12,  15,  1(5,  it  was  known  beyond  reasonable 
doubt  to  have  occurred.  The  subclavian  and  internal 
Jugular  veins  were  exposed,  but  uninjured  in  7  cases, 
Nos.  2,  5,  7,  9, 13, 16, 17.  Exposure  of  the  veins  was  not 
mentioned  in  4  cases,  Nos.  1,'8,  12,  14,  although  in  case 
No.  8  they  were  undoubtedly  exposecl.  The  subclavian 
was  i Injured  in  2  cases,  Nos.  1,3;  the  internal  jugular 
vein  in  2  cases,  Nos.  4,  11.  In  the  2  cases  of  accidental 
ii\jury,  Nos.  10,  15,  the  question  of  iryury  to  the  large 
vessels  could  not  be  determined,  though  such  an  iryury 
seems  probable  in  case  No.  15,  where  there  was  consider- 
able hemorrhage.  In  4  cases  only,  Nos.  5,  7,  9,  16,  was 
the  injury  to  the  duct  itself  absolutely  determined,  and 
the  anatomy  of  the  parts  satisfactorily  developed.  .  In 
case  No.  5  there  was  a  longitudinal  tear  }  inch  in  a  ves- 
sel \  inch  in  diameter  ;  the  distance  above  the  innomi- 
nate vein  was  not  mentioned.  In  ca,se  No.  7  the  duct 
was  wounded  \  inch  above  the  innominate  vein,  size  of 
opening  not  being  given.  In  case  No.  9  there  was  a 
longitudinal  wound  of  3  mm.,  1  cm.  above  the  subclavian 
vein.  In  case  No.  16  the  wound  was  3  mm.  long  and  1 
to  5  cm.  above  the  clavicle.  The  height  of  the  duct  in 
the  neck  was  determined  in  3  cases :    In  cases  Nos.  7, 9,  it 
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was  4  cm.  above  its  eiitranix'^  into  the  vein,  and  in  case 
No.  16  it  was  5  cm.  above  the  sternum  ;  in  the  remain- 
der the  anatomic  relations  of  the  duct  were  not  men- 
tioned. 

The  discharge  of  lymph  or  chyle  when  it  occurred  at 
the  time  of  operation  was  slight  in  two  cases,  Nos.  10, 
12,  only  moderate  in  five,  Nos.  1,  2,  7,  9,  11,  and  was 
quite  profuse  for  a  greater  or  less  time  in  four  cases, 
Nos.  4,  5,  15,  16.  In  two  cases,  Nos.  1, 16,  the  pressure 
seems  to  have  been  considerable,  in  the  latter  the  fluid 
spurting  up  into  the  wound  about  5  to  7  cm.  In  these 
cases  the  fluid  appears  to  have  been  lymph  only  in  six 
instances,  Nos.  1,  4,  5,  7,  9,  11,  while  chyle  was  dis- 
charged at  operation  in  the  remaining  five  cases,  Nos.  2, 
10,  12,  16,  16 ;  Nos.  10.  15,  however,  were  accident  cases 
and  not  prepared  for  operation.  In  case  No.  1,  although 
the  fluid  appeared  to  have  been  lymph  and  the  patient 
had  fasted  for  12  hours,  there  was  enough  lymphatic 
pressure  to  cause  an  appreciable  d^ree  of  spurting,  as 
already  mentioned ;  in  case  No.  16,  where  the  patient 
had  had  brealc&st  1^  hours  before  operation,  chyle 
spurted  up  5  cm.  to  7  cm.  In  those  instances  where  the 
discharge  did  not  appear  until  after  operation,  it  became 
evident  the  first  day  in  case  No.  3,  the  fourth  day  in 
Nos.  13,  17,  the  fifth  day  in  No.  14,  and  the  tenth  day 
in  Nos.  6,  8.  The  nature  of  the  fluid  in  these  cases  varied 
of  course  with  the  period  of  digestion,  and  was  undoubt- 
edly lymph  or  chyle  in  each  instanc*e.  In  the  entire 
series,  however,  the  results  of  microscopic  examination 
of  the  fluid  was  mentioned  in  but  three  cases,  Nos.  1,  5 
and  17,  and  in  the  two  latter  fat  was  demonstrated  in 
very  minute  subdivision.  In  No.  4  the  fluid  was  said 
to  be  **  lymph,"  and  in  cases  Nos.  6,  14  it  was  men- 
tioned as  "  chyle,*'  but  the  character  was  not  given.  In 
the  remaining  cases  the  diagnosis  seems  to  have  been 
made  on  the  gross  appearance  of  the  fluid,  as  no  micro- 
scopic or  chemic  tests  were  recorded. 

The  treatment  of  the  1 1  i^ses  where  the  injury  was 
recognized  at  the  time  of  operation  was  by  packing, 
suture  and  ligation.  Packing  was  employed  in  five 
cases,  Nos.  1,  2,  10,  11,  15,  and  another  case,  No.  4,  was 
undoubtedly  also  treated  in  this  way,  although  the  line 
of  treatment  was  not  mentioned.  Lembert  sutures  were 
employed  in  four  cases,  Nos.  5,  7,  9,  16,  in  the  first  three 
fine  silk  being  used,  in  the  last  fine  catgut.  In  case  No. 
9,  the  head  and  neck  were  encased  in  a  plaster-of-paris 
bandage  to  insure  immobility.  Ligature  was  employed 
in  one  case.  No.  12,  and  was  unsuccessfully  attempted  in 
case  No.  11,  but  the  latter  was  finally  packed.  The 
cases  that  were  packed,  with  one  exception.  No.  2,  con- 
tinued to  discharge  from  the  first  dressing,  but  in  No.  1 
this    disc*harge    was  very  slight,  scarcely  .staining  'the 
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dreH8iiig8,  and  was  of  special  interest,  as  the  innominate 
and  subclavian  veins  were  both  ligated.  The  patient 
lived  for  36  hours,  taking  nourishment  and  stimulants. 
The  flow  of  lymph,  therefore,  must  have  been  through  a 
collateral  circulation  or  backward  along  the  internal 
Jugular  vein,  since  it  did  not  come  out  through  the 
wound.  The  presence  of  valves,  though  imperfect,  in 
the  internal  jugular  vein  about  1  inch  above  the  innom- 
inate, renders  the  supposition  somewhat  stronger  that 
the  flow  of  lymph  was  accommodated  by  collateral  cir- 
culation. In  case  No.  10  the  leakage  continued  but  a 
short  time,  while  in  No.  11,  though  slight,  it  persisted 
for  three  weeks.  In  Nos.  4,  15,  the  discharge  was  of 
large  amount  and  was  checked  by  secondary  operation, 
as  will  be  mentioned  later.  In  the  cases  in  which 
suture  of  the  duct  was  employed,  subsequent  leakage 
occurred  in  two,  Nos.  5,  7,  but  in  each  instance  w-aa 
thought  to  be  due  to  wounded  radicles,  rather  than  to 
escapes  from  the  main  duct.  In  No.  5  this  discharge  was 
pro^se  for  Ave  hours  and  considerable  for  the  next  24 
hours,  after  which  it  ceased  entirely ;  in  No.  7  the  dis- 
charge continued  for  15  days,  though  slight ;  in  No.  9 
the  closure  appears  to  have  been  perfect,  the  wound  was 
closed  without  drainage,  and  no  subsequent  leakage 
occurred  ;  this  was  the  first  case  of  suture  without  sub- 
sequent leakage,  and  the  only  case  of  suture  in  which 
the  wound  was  closed  successfully  without  drainage.  In 
No.  16  there  was  no  subsequent  leakage,  but  a  gauze 
drain  which  was  introduced  into  the  lower  end  of  the 
wound  was  removed  on  the  third  day,  healing  taking 
place  by  first  intention.  The  case  in  which  ligation  was 
employed.  No.  12,  showed  no  subsequent  leakage ;  the 
method  of  closing  the  wound  was  not  mentioned. 

Packing  was  employed  as  a  method  of  treatment  in  5 
cases,  Nos.  3,  6,  8,  13,  17,  in  which  the  injury  was  not 
recognized  until  after  operation.  In  No.  14  of  this  same 
series  a  graduated  pre^ure  pad  was  applied  over  the 
wound,  and  no  mention  was  made  of  packing.  In  No.  3 
packing  appears  to  have  been  immediately  successful,  as 
there  was  no  subsequent  discharge.  In  cases  Nos.  6,  8, 
13  the  wounds  were  packed  but  lightly,  and  profuse  dis- 
charge continued.  In  No.  6  packing  was  abandoned, 
and  subsequent  operation  performed,  as  will  be  men- 
tioned later.  Cases  Nos.  8  and  13  were  subsequently 
securely  tamponed,  and  the  discharge  ceased  immedi- 
ately. In  Nos.  14,  17  the  discharge  continued  14  and  18 
days  respectively  ;  in  the  former  case  the  employment  of 
packing  was  not  mentioned,  in  the  latter  secure  packing 
was  employed  after  a  few  days,  but  without  very  appa- 
rent efi'ect.  An  interesting  and  instructive  feature  in  all 
the  cases  in  which  packing  was  used  is  the  fact  that  in 
thoise  cases  where  light  packing  or  drainage  was  em- 
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ployed  there  was  subsequent  discharge,  whereas  flrm 
packing  controled  the  discharge  completely  with  the 
possible  exception  of  one  case,  No.  17. 

Subsequent  or  secondary  operation  was  resorted  to  in 
8  instances,  Nos.  4,  6,  15.  In  case  No.  4  the  discharge 
was  profuse  and  the  constitutional  effect  was  marked. 
The  discharging  point  was  successfully  clamped,  the 
clamp  remaining  on  3  days.  In  case  No.  6,  following 
light  packing,  there  was  abundant  discharge,  which  soon 
caused  marked  general  physical  depression.  A  few  days 
after  the  original  operation,  the  wound  was  explored, 
the  discharging  vessel  readily  clamped,  the  clamp  remain- 
ing on  for  ^  days.  There  was  immediate  improve- 
ment. In  case  No.  15,  in  which  the  ii^ury  was  due  to 
an  accident,  the  wound  was  packed  when  first  seen.  The 
following  day  th(^  wound  was  opened,  the  discharging 
point  readily  ligated  and  the  wound  completely  closed. 
There  was  no  furtlier  discharge. 

Constitutional  effect  due  to  lymphatic  discharge  was 
evident  in  3  cases,  Nos.  4,  6,  8.  In  No.  4  the  discharge 
was  estimated  at  3  pints  daily,  and  the  patient  lost  flesh 
rapidly ;  the  vessel  was  subsequently  clamped,  and  the 
patient  gained  flesh  at  the  rate  of  a  pound  a  day.  In 
case  No.  6  the  discharge  was  estimated  at  1^  to  2  pints 
daily,  and  the  constitutional  effect  was  marked;  the 
vessel  was  clamped,  and  immediate  recovery  occurred. 
In  No.  8  there  was  profuse  discharge  for  8  days,  during 
which  time  the  patient  lost  10  pounds ;  the  wound  was 
securely  and  successfully  packed,  and  during  the  next  15 
days  the  patient  gained  23  pounds.  In  case  No.  1  the 
patient  died  from  <<  shock  and  exhaustion,"  and  as  there 
was  no  appreciable  lymphatic  discharge  subsequent  to 
operation,  it  seems  unreasonable  to  attribute  any  consti- 
tutional effect  to  the  injury  of  the  duct.  In  No.  15  the 
patient  was  in  a  condition  of  exhaustion  due  to  loss  of 
blood.  In  No.  17,  while  there  was  considerable  depres- 
sion following  the  operation,  the  lymphatic  discharge  was 
so  slight  that  it  was  not  thought  to  bear  any  caussd  rela- 
tion to  the  condition.  In  the  remaining  11  cases  no  con- 
stitutional effect  was  observed,  although  in  several  there 
was  slight  discharge  for  a  considerable  time.  When 
constitutional  effect  was  noted,  the  rapidity  with  which 
it  occurred,  and  the  quickness  and  completeneas  of  the 
recovery  after  the  discharge  had  ceased,  permitted  no 
question  as  to  the  cause. 

The  prognosis  of  the  series  was  very  favorable,  only 
one  death  occurring.  No.  1 ,  and  that  bearing  no  apparent 
relation  to  the  iiyury  of  the  duct.  Gay,  however,  in 
reporting  this  case,  ventures  the  opinion  that  the  wound 
of  the  duct  would  have  precluded  the  patient's  recovery. 
One  author,  Schwimm,  Case  No.  6,  speaks  of  ii\jury 
of  the   thoracic   duct   as   of   '<  frightful  importance." 
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Gerrish**  remarks  that  "the  prospects  of  success  are 
not  brilliant,"  and  one  writer**  remarks  that  a  wound  of 
the  thoracic  duct  is  beyond  surgical  treatment.  All 
others,  however,  who  have  ventured  to  express  an 
opinion,  are  agreed  tliat  wounds  of  the  thoracic  duct  are 
serious  only  to  a  very  moderate  degree*,  and  it  might  be 
added  that  the  most  serious  feature  lies  in  the  passibility 
of  entirely  oc(*luding  the  duct  by  ligature,  suture,  or 
clamps. 

Recommendations  offered  by  writers  for  0|>erative 
treatment  are  somewhat  varied.  The  method  of  suture, 
among  the  more  recent  writers,  is  recommended  first 
where  possible,  and  is  referred  to  by  Koenig  and  Keen 
and  later  by  Cushing.  Olamping  the  vessel  and  leaving 
the  forceps  on  for  several  days,  although  practised  in  2 
cases,  Xos.  4,  B.;was  recommended  only  in  one  instance; 
Schroeder  and  Plumber  remark  that  clamping  is  Fen- 
ger's  method  of  dealing  with  such  iixjuries.  Ligation  has 
been  recommi^nded  by  Soutihon*",  he  having  great  faith 
in  immediiite  collateral  circulation.  Cushing  recom- 
mends, where  suture  is  impossible,  the  placing  about 
the  duct  of  a  provisional  ligature  which  can  be  sei*ured 
subsequently  if  packing  is  ineffectual  and  the  failing 
condition  of  the  patient  justifies  such  a  radical  measure. 
He  also  rtntommends  tying  all  visible  lymphatics 
when  working  near  the  duct.  Schwimm  reconmiends 
ligating  the  lymph-vt»ssels  in  the  pe<iicle  of  the  lower 
glands  of  the  neck  before  they  are  entirely  removed. 
An  objection  to  all  ligatures  in  the  neighborhood  of 
the  duct  is  that  the  duct  itself  may  be  included, 
which  as  an  immediate  radical  pnxiedure  does  not 
seem  justifiable  at  the  present  time.  Keen  stated 
this  same  objection,  saying  that  ligatures  should  not  be 
employed  unless  it  was  definitt»ly  ascertained  that  there 
were  other  ducts  ;  this  is,  of  course,  scarcely  applicable 
to  ligating  small  lymphatic  radicles  as  mentioned  by 
Cushing.  Placing  a  provisional  ligature  alKJUt  the  duct 
at  the  time  of  operation  ctinnot  be  recommended,  as  liga- 
tion of  the  duct  should  not  be  p(»rfornied  until  all  other 
means,  including  a  se<'ondary  operation,  have  l)een  tried 
without  avail.  The  ligating  of  lymphatic  Imuiches  of 
any  (H)nsideral)le  size,  or  blindly  ligating  peilicles  deep  in 
a  wound  in  the  neigh lK)rhood  of  the  duct  does  not  ap|>ear 
justifiable,  unless  the  duct  has  been  developed  by  dissec- 
tion, or  unless  the  operator  is  sure  he  is  not  (K'duding 
the  main  channel.  The  same  objection  exists  with  refer- 
ence to  the  use  of  clamps. 

The  value  of  packing  is  uncjut^stioned^and  mentioned 
by  all.     Study  of  the  cases  would  wrtainly  justify  the 


w  Dennis'  System  of  Huixerv,  1886.  vol.  2,  p.  4li8. 
»•  American  Text  Book  of  Surgery,  1HU8,  p.  4iH. 
w  Park's  Surgery,  18»tt,  vol.  2,  p.  J.V). 
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belief  that  iicvunito  firm  packing  will  control  the  dis- 
charge in  all  casen.  In  those  instances  in  which  the 
discharge  was  not  controled  by  packing,  it  was  said  to 
have  been  lightly  applied  in  several,  and  no  mention 
was  made  of  lirm  packing  in  the  others.  The  objection 
that  by  packing,  the  lymphatic  circulation  may  be 
entirely  shut  off,  scH^ms  unreasonable,  as  the  pressure  of 
the  lymphatic  ciri'ulation  would  seem  sufficient  to  pre- 
serve to  a  certain  degree  the  integrity  of  the  duct, 
especially  as  any  packing  is  sure  to  become  slightly 
loosened  in  the  course  of  a  few  hours.  One  gretit  value 
of  packing,  as  mentioned  by  Cushing,  is  that  it  increases 
largely  the  chance  for  collateral  circulation.  The  tampon 
is  a  safety  valve  allowing  the  escape  of  a  certain  amount 
of  lymphatic  fluid  in  case  the  lymph-pressure  becomes  too 
high  before  the  new  channels  of  circulation  have  been 
fuUy  opened.  It  is  not  meant  to  be  said  that  packing 
will  control  the  entire  discharge  at  once  in  every  case, 
but  that  it  will  control  it  very  largely  at  first,  will  do  so 
completely  after  a  short  time,  and  will  sometimes  be 
effectual  from  the  very  t)eginning  if  properly  used.  The 
use  by  Warren  of  a  graduatc^l  pad  applied  for  pressure 
over  the  wound,  is  men»ly  a  less  accurate  method  of 
reaching  the  same  results.  The  employment  by  Pushing 
of  a  plaster-of-paris  bandage,  employed  so  extensively  at 
the  Johns  Hopkins  Hospitid,  seems  an  unnecessarily 
severe  procedure.  Absolute  immobility  cannot  possibly 
be  obtaincMi,  and  it  seems  possible  to  secure  a  sufficient 
degree  of  support  to  the  head  by  large  cervical  dressings 
carefully  applied,  and  the  use  of  sandbags  in  bed. 

The  theoretic  explanations  offered  in  those  cases  in 
which  lymphatic  discharge  has  not  appeared  until  sev- 
eral days  after  oi)eration,  are  not  altogether  satisfactory. 
It  seems  highly  probable,  in  these  instances,  that  only 
small  radicles  of  the  duct  were  iryured,  as  discharge 
from  a  vessel  of  considerable  size  would  probably  have 
been  recognized  at  the  time  of  operation  ;  whereas  the 
escape  of  a  small  amount  of  clear  fluid  could  readily  be 
mistaken  for  serum.  In  two  cases,  however,  the  wound 
was  subsequently  investigated,  and  the  exit  of  escape 
found  to  b^  of  considerable  size,  in  one  instance  being 
clamped,  No.  6,  and  in  anotlier  successfully  packecl, 
No.  8.  It  is  noticeable  also  that  the  discharge  in  these 
2  cases  was  delayed  longer  than  in  any  others  of  the 
series,  not  appearing  until  10  days  after  operation.  The 
explanation  offered  by  8c;hwimm  and  later  by  Cushing, 
that  the  discharge  is  due  to  increased  lymph-pressure 
after  feeding  has  been  resumed,  is  not  entirely  satisfac- 
tory. The  lymph-pressure  in  all  the  cases  was  probably 
at  its  height  within  a  few  days  after  operation,  while 
in  several  instances  the  leakage  did  not  appear  to  have 
commenced  until  several  days  after  this  period .  In  the 
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meanwhile  the  processes  of  repair  must  certainly  have 
been  going  on.  In  the  two  instances  in  which  the  dis- 
charge was  delayed  for  10  days  the  above  view  seems 
Justifiable,  in  spite  of  the  possibility  of  there  having 
been  a  very  slight  leakage  during  the  entire  period. 

The  question  of  subsequent  enteric  treatment, 
although  of  the  utmost  importance,  appears  to  have 
receiv^  no  careful  or  thoughtful  con^deration,  and  this 
is  one  point  to  which  we  would  draw  special  attention. 
Gerrish  **  says  *Hhe  patient  is  to  be  kept  perfectly  quiet, 
and  be  given  such  food  as  will  barely  save  him  from 
actual  starvation,  in  the  hope  that  by  keeping  the  duct  as 
nearly  as  possible  empty  the  accidental  opening  will 
close.'*  This  is  the  most  important  suggestion  found, 
but  it  lacks  any  specific  recommendations.  Agnew's 
suggestion, *•  that  no  food  should  be  given  in  order  to 
keep  the  walls  of  the  duct  collapsed,  does  not  recommend 
itself;  a  ftirther  suggestion  in  the  same  article,  that  milk 
may  be  introduced  directly  into  the  venous  circulation, 
seems  very  properly  to  have  never  been  attempted. 
Gushing  recommends  that  the  patient  should  receive  a 
"meager  diet,*'  but  says  nothing  further.  From  a 
physiologic  standpoint,  the  indications  for  feeding  in 
such  cases  seems  very  direct,  namely,  that  nourishment 
should  consist  solely  of  proteids,  with  a  possible  addition 
of  a  small  amount  of  carbohydrates,  and  that  all  fat 
should  be  avoided.  That  a  suflicient  degree  of  nutrition 
can  be  maintained  on  these  materials  has  been  demon- 
strated. The  use  of  properly  prepared  beef  juice  and 
egg  albumin  from  the  white  of  an  egg,  meet  the  require- 
ments in  its  most  rigid  aspect.  Centrifugalized  milk 
contains  no  fat,  although  it  has  considerable  sugar.  The 
slight  absorption  of  carbohydrates  through  the  lymph, 
however,  does  not  make  it  a  serious  objection.  Subse- 
quently the  use  of  oysters,  fish,  and  raw  vegetables  may 
be  satisfactorily  employed.  By  such  feeding  the  mate- 
rial passing  through  the  thoracic  duct  can  be  reduced  to 
a  minimum,  and  at  the  same  time  the  nutrition  of  the 
patient  satisfactorily  maintained.  That  the  amount  of 
lomph  passing  through  the  duct  is  somewhat  increased 
by  the  ingestion  of  even  albuminous  fiuids,  is  undoubt- 
edly true.  The  amount  of  this  increase,  however,  it  has 
not  been  possible  to  ascertain  from  previous  observations, 
and  it  is  our  future  purposi*  to  investigate  this  question 
by  animal  experiments. 

One  other  vcTy  practical  suggestion  arises  from  a 
consideration  of  the  physiology  of  digestion,  and  some 
of  the  experiments  on  which  this  suggestion  is  based 
were  briefly  enumerated  at  the  end  of  the  section  on 
physiology.  The  apjiearance  of  lymph  during  the 
interval  of  digestion  so  closely  resembles  serum  that  its 
presence  in  a  wound,  unless  in  wmsiderable  amount, 
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would  entirely  escape  detection.  This  undoubtedly  has 
been  the  case  in  a  number  of  instances  where  iiyuries  of 
the  duct  or  its  branches  were  not  suspected  at  the  time 
of  operation.  The  appearance  of  chyle,  however,  is  so 
distinctive  that  its  presence  in  a  wound,  even  in  small 
amount,  would  be  almost  sure  to  attract  attention  at 
once.  Not  only  this,  but  the  increased  lymphatic  pres- 
sure would  surely  open  up  and  bring  to  notice  slight 
injuries  of  the  duct  itself,  or  injuries  to  radicles  which 
might  very  readily  contract  sufficiently  to  prevent  the 
escape  of  lymph  during  operation,  but  would  be  opened 
up  and  discharge  subsequently  on  the  resumption  of 
feeding.  Low  lymph-pressure  and  the  absence  of  chyle 
are  two  of  the  most  favorable  conditions  for  overlooking 
a  wound  of  the  lymphatic  system.  No  mention  ha« 
been  made  of  this  point  previously,  so  far  as  can  be 
ascertained.  The  physiologic  suggestion  then,  to  induce 
the  absorption  of  Ikt  during  operations  in  the  neighbor- 
hood of  the  thoracic  duct,  seems  eminently  practical. 
The  objection  will  be  at  once  raised  that  distended  lym- 
phatics will  be  injured  much  more  readily  than  those  in 
a  partially  collapsed  condition.  The  gross  diiference 
between  partially  filled  and  distended  lymphatics  would 
probably  not  be  very  noticeable  owing  to  the  small  size 
of  the  vessels,  and  it  seems  probable  that  most,  if  not  all 
of  the  wounds  of  the  lymphatics,  while  distended,  would 
occur  if  the  vessels  were  only  partially  filled  with  lymph, 
the  difi'erence  being  that  in  one  instance  the  wound 
would  probably  be  apparent  at  the  time,  while  in  the 
other  it  might  not  be  realized  until  after  the  operation, 
when  high  lymph-pressure  was  increased.  The  question  of 
lymph-pressure  must  be  met  either  at  operation  or  soon 
£^r,  and  it  seems  preferable  that  this  pressure  should 
be  exerted  at  the  time  when  its  eff'ect  can  be  observed 
and  corrected  immediately,  if  necessary,  rather  than 
later  when  its  effect  must  be  met  blindly  by  inaccurate 
packing  or  secondary  operation.  Another  objection 
which  may  be  raised  is  that  of  introducing  material 
into  the  stomach  before  giving  an  anesthetic.  It  must 
be  remembered,  however,  that  absorption  of  fat  does  not 
occur  until  the  material  reaches  the  intestine,  after 
which  its  objection,  from  the  standpoint  of  the  anes- 
thetist, does  not  exist.  It  would  be  desirable,  however,  to 
produce  the  effect  by  a  material  small  in  bulk  and  which 
will  be  passed  out  of  the  stomach  readily  and  quickly. 
These  requirements  would  seem  to  be  most  satisfactorily 
met  by  the  use  of  a  small  quantity  of  cream,  perhaps 
from  4  to  6  ounces.  From  experiments  already  men- 
tioned, it  is  safe  to  assume  that  all,  or  nearly  all,  of  this 
amount  would  be  passed  out  of  the  stomach  by  the  end 
of  8  hours  if  the  patient  had  received  previously  an 
adequate  enteric  preparation  for  operation.     The  solid 
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material  of  cream  being  almost  entirely  fat,  and  in  such 
a  physical  condition  as  to  be  most  readily  absorbed,  so 
far  as  we  know  from  physiologic  experiments,  the 
absorption  of  fat  would  probably  begin  within  a  short 
time,  perhaps  an  hour,  after  the  cream  had  entered  the 
stomach.  It  has  been  shown  that  in  animals  the  height 
of  fat  digestion  is  reached  after  about  7  hours,  and  that 
after  a  full  meal  it  continues  in  dogs  for  nearly  30  hours. 
The  previous  enteric  preparation  for  operation  is  men- 
tioned in  only  3  cases  in  the  series.  In  cases  Nos.  1,  5, 
the  patients  had  fasted  for  12  and  18  hours  respectively 
and  the  discharge  at  operation  was  lymph  and  not  chyle. 
As  is  customary,  hevever,  these  patients  had  probably 
received  a  limited  diet,  largely  albuminous,  for  sometime 
previous.  In  case  No.  16  the  patient  had  been  fed  1 J  hours 
before  operation,  the  pressure  in  the  duct  was  consider- 
able, and  the  fluid  was  chyle.  It  is  to  be  regretted  that 
the  facts  have  not  been  recorded  in  more  of  the  cases. 
The  period  of  fat  absorption  being  so  prolonged,  it  seems 
certain  that  one  would  find  chyle  in  the  thoracic  duct 
for  at  least  a  period  of  from  2  to  7  hours  after  the  inges- 
tion of  cream  on  an  empty  stomach,  and  that  if  the 
material  were  given  3  hours  before  operation  little  if 
any  cream  would  remain  in  the  stomach  as  an  objection- 
able feature  from  an  anesthetic  standpoint. 

In  conclusion,  the  following  thoughts  suggest  them- 
selves : 

First. — The  increasing  frequency  of  extensive  dissec- 
tions in  the  neck  makes  it  desirable  to  consider  means  of 
avoiding  injury  to  the  thoracic  duct. 

Second. — It  is  desirable  that  if  wounds  of  the  thoracic 
duct  or  its  branches  occur,  they  should  be  recognized  at 
the  time  of  operation.  The  result  in  Case  A  makes  evi- 
dent the  advantage  of  such  early  recognition.  As  this 
case  was  operated  upon  after  a  meal,  it  suggests  the 
ingestion  of  4  to  6  ounces  of  cream  3  hours  before  opera- 
tion. This  might  be  especially  desirable  in  secondary 
operations  undertaken  for  the  purpose  of  locating  the 
point  of  injury.  The  desirability  of  such  a  procedure 
may  be  further  studied  by  observations  made  upon 
animals. 

Third. — That  suture  of  the  duct  with  flne  silk  or  cat- 
gut be  accomplished  where  possible ;  that  all  small  dis- 
charging lymph  radicles  be  ligated ;  that  the  ligatlngand 
clamping  of  lymphatic  vessels  of  considerable  size  be 
avoided,  unless  the  integrity  of  the  thoracic  duct  itself 
has  been  demonstrated  ;  that  where  suture  of  the  duct  or 
large  radiclcM  is  impossible,  gauze  packing,  flrmly  and 
accurately  applied,  be  used  ;  that  the  head  and  neck  be 
kept  at  rest,  the  use  of  morphin  to  a  considerable  degree 
being  reconmiended  if  necessary. 

Fourth. — That  until  repair  of  the  duct  is  thought  to 
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be  complete,  nutrition  should  be  suf^tained  on  albumin- 
ous material,  with  possibly  a  small  amount  of  carbo- 
hydrates, but  with  an  absolute  exclusion  of  fats. 
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LAPAROTOMY  FOR  PERFORATION  IN  TYPHOID  FEVKR.» 

KEPOBT  OF   SIX   CAHES. 

By   C.  E.  Briggs,  A.M.,  M.D., 

OF  CLLVKLAND,  OHIO. 

{From  the  Surgiccl  Clinic  of  Dr.  Dudley  P.  Allen y  Lakeside  Hospital.) 


The  report  is  based  upon  the  six  cases  of  laparotomy  for  intestinal 
perforation  during  the  course  of  typhoid  fever,  occurring  in  Lakeside 
Hospital  since  its  opening  in  January,  1898.  These  were  performed 
in  1899  and  1900  during  the  writer's  service  as  resident  surgeon,  and, 
with  the  exception  of  the  last  case,  came  under  his  immediate  observa- 
tion and  care.  The  inclusion  of  this  last  case  in  the  series  is  perhaps  of 
doubtful  propriety,  since  the  patient  entered  the  hospital  as  a  case  of 
general  peritonitis  and  was  treated  as  such,  the  case  containing  very 
little  of  interest  with  reference  to  the  surgical  treatment  of  typhoid  per- 
foration.    For  the  purpos^e  of  completeness,  however,  it  has  been  added. 

It  is  due  to  the  courtesy  of  the  visiting  staffs  of  Lakeside  Hospital 
that  the  present  report  has  been  made  possible,  and  to  these  gentlemen 
the  writer  wishes  to  acknowledge  his  obligation. 

Case  L — Male,  aged  forty-seven  years.  Moderately  severe  case. 
At  entrance,  leucocytes  5700  per  cubic  millimetre.  Widal  reaction 
negative,  diazo  positive.  Bowels  rather  loose,  no  hemorrhage.  Symp- 
toms of  perforation  on  the  twenty-first  day  of  the  disease ;  abdominal 
pain,  sensitiveness,  rigidity,  and  moderate  distention.  Rise  in  pulse 
and  temperature ;  slight  vomiting ;  leucocytes  4460  per  cubic  milli- 
metre.    Condition  unfavorable. 

Operation.  Five  hours  after  appearance  of  symptoms.  Chloroform. 
Time,  thirty  minutes.  Right  lateral  incision.  Dark- brown  abdominal 
fluid.  Perforation  of  ileum  8  centimetres  from  caecum  ;  closed  with 
continuous  Lembert  catgut  sutures.  No  threatening  perforation  found. 
Irrigation  with  sterile  water  ;  intestines  not  removed.  Gauze  drainage. 
Cultures  from  abdominal  fluid,  bacillus  coli  communis.  Death  seventy- 
five  hours  after  operation,  apparently  from  exhaustion. 

Autopsy,  restricted.  Local  peritonitis  about  lesion  and  gauze  pack- 
ing, catgut  sutures  absorbed,  and  perforation  patent.  Four  other 
neighboring  perforations  opening  into  the  same  area  of  local  peritonitis. 
Confluent  ulcers  of  cajcum,  not  perforating.  No  general  peritonitis. 
Cultures  from  local  peritonitis,  bacillus  coli  communis;  from  general 
peritoneal  cavity,  negative. 

C.  K.,  medical  No.  7(59  ;  surgical,  No.  909.  Service  of  Dr.  H.  H. 
Powell.  Male,  aged  forty-seven  years,  white,  German,  married,  car- 
penter.    Admitted  August  5,  1899  ;  discharged  August  15th.     Dead. 

»  Reprinted  from  The  American  Journal  of  the  Medical  Sciences,  Januar>'.  1902. 


2  BBIOGS:     PERFORATION    IN    TYPHOID    FEVER. 

Family  History.     Negative. 

Previoua  History.  Had  always  been  well,  strong,  and  active.  Twelve 
years  ago  he  had  malarial  fever ;  six  years  ago  he  had  what  was  taken 
to  be  typhoid  fever,  being  ill  for  nine  weeks ;  no  other  illnesses  recalled ; 
habits  good  ;  no  venereal  history. 

Present  Illness.  Patient  entered  hospital  complaining  of  headache, 
lo.is  of  appetite,  diarrhoea,  and  fever.  Headache  was  the  first  symptom, 
beginning  two  weeks  previous  to  entrance,  and  persisting.  There  was 
also  anorexia  and  diarrhoea,  the  latter  being  quite  troublesome.  There 
was  some  abdominal  pain  in  the  region  of  the  umbilicus. 

Physical  Examination.  Patient  well- nourished  and  developed  ;  mind 
clear ;  face  flushed  ;  tongue  coated.  Pulse  80,  good  quality.  Tem- 
perature 101.8.°  Lungs  negative.  Heart  not  enlarged ;  soft  systolic 
murmur  at  apex.  Spleen  enlarged  on  percussion,  not  palpable.  Abdo- 
men soft,  slightly  sensitive  about  umbilicus ;  numerous  rose-spots. 
Leucocytes  5700  per  cubic  millimetre.  Urine,  no  albumin  ;  faint  diazo 
reaction.     Widal  reaction  negative. 

During  the  next  six  days  the  symptoms  were  those  of  a  moderately 
severe  case  of  typhoid,  the  temperature  running  101°  to  103°,  during 
which  time  he  had  six  tub  baths,  four  of  which  were  given  in  the  last 
two  days.  The  bowels  remained  rather  loose.  The  urine  continued  to 
show  a  diazo  reaction,  and  there  was  a  slight  trace  of  albumin.  No 
subsequent  Widal  tests  were  made. 

On  August  12th,  the  twenty-first  day  of  the  disease,  the  patient 
began  to  have  abdominal  pain,  coming  on  rather  gradually  and  being 
first  noticed  at  6.30  a.m.  At  first  it  was  confined  to  the  lower  half  of 
the  abdomen,  gradually  spreading  upward  and  becoming  general. 
Paiu  was  also  noticed  at  end  of  penis.  He  vomited  a  slight  amount  of 
curdled  milk  at  8  a.m.  The  temperature  at  6  a.m.  was  101°,  and  at  9 
A.M.  had  risen  to  102.2°,  and  the  pulse  had  risen  from  72  to  104  during 
the  same  period.  The  leucocytes  at  9  a.m.  were  4460  per  cubic  milli- 
metre, and  this  unfortunately  was  the  only  count  made.  At  9.30  a.m. 
the  patient  was  seen  with  Dr.  W.  H.  Nevison.  The  abdomen  was 
moderately  distended  and  tympanitic.  There  was  marked  sensitiveness 
over  the  entire  lower  half  of  the  abdomen,  and  the  abdominal  wall 
was  generally  quite  rigid.  Respirations  28,  largely  costal.  Pulse  was 
124, dicrotic,  readily  compressible.  The  lungs  were  clear,  the  heart  as 
previously  described.  The  general  condition  of  the  patient  was  poor, 
although  not  altogether  unfavorable  for  operation. 

Operation,  August  12th,  10.30  a.m.,  by  Dr.  W.  H.  Nevison,  five 
hours  after  first  appearance  of  symptoms.  Ansesthetic,  chloroform, 
preceded  by  morph.  sulph.,  gr.  one-quarter,  hypodermically.  Time, 
thirty  minutes. 

Li^lit  aiuudchesia.  Incision  eight  centimetres  long  in  right  linea  semi- 
lunaris oppo;jite  anterior  superior  spine.  Considerable  dark-brown 
fluid  escaped,  fecal  odor,  containing  small  particles  of  extraneous  matter 
thou<?lit  to  be  feces,  (-a^cum  readily  found  and  ileum  carefully  inspected 
for  iil)!)ut  one  hundred  and  twenty  centimetres.  A  perforation  was 
found  about  eight  centimetres  from  the  cttM'um.  It  was  round,  about 
three  miliimetrerf  in  diameter,  on  the  free  side  of  the  bowel,  and  from 
it  fecal  matter  was  escaping.  The  area  of  induration  surrounding  this 
opening  was  about  two  centimetres  in  diameter.  No  other  perforations 
were  found  in  the  explored  iloiim  or  ca'ciim,  nor  were  any  perceptibly 
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thinned  areas  appreciable,  although  careful  search  was  made.  The 
perforation  was  turned  in  without  excision  by  a  double  row  of  con- 
tinuous Lembert  catgut  sutures.  The  ileum  was  dark  and  congested, 
the  csecum  somewhat  so.  Other  coils  of  intestine  seen  were  elightly 
congested.  Appendix  normal.  Parietal  peritoneum  seemed  but  slightly 
congested.  Presence  of  enlarged  glands  not  observed.  No  fibrinous 
flakes  seen.  There  were  no  adhesions.  Abdominal  cavity  thoroughly 
irrigated  with  a  large  quantity  of  sterile  water,  special  attention  being 
paid  to  the  pelvis  and  the  lumbar  fossae.  The  intestines  were  not 
nandled,  but  the  irrigation  was  thoroughly  accomplished  by  means  of 
a  hard-rubber  flushing  tube.  Site  of  suture  left  near  the  surface,  and 
to  it  iodoform  gauze  drainage  was  placed,  brought  out  through  the 
lower  end  of  the  wound.  Above  this  the  wound  was  closed  with  inter- 
rupted Bilkworm-gut  sutures  through  all  layers.  During  the  operation 
the  patient  received  strych.  sulph.,  gr.  one-fifteenth,  hypodermically, 
and  an  infusion  of  seven  hundred  cubic  centimetres  of  normal  salt  solu- 
tion. The  radial  pulse  was  very  rapid  and  weak,  imperceptible  at 
times.  The  operation  was  associated  with  considerable  shock,  the 
patient  being  in  a  poor  condition  on  leaving  the  table. 

The  subsequent  treatment  of  the  case  was  by  strychnine,  nutrient 
stimulating  enemata,  liquids  without  milk  by  mouth,  subcutaneous 
infusions  of  salt  solution,  sponge  baths,  and  oxygen.  Patient  took 
nourishment  well  during  entire  time.  He  was  slightly  delirious  and 
eemi-conscious  at  times,  but  for  the  most  part  his  mind  was  clear  and 
active.  There  was  slight  abdominal  distention,  but  practically  no  pain 
except  on  the  day  following  the  operation,  when  it  was  quite  marked 
in  the  lower  half  of  the  abdomen  for  a  short  time.  The  discharge  from 
the  abdomen  was  very  profuse  during  the  last  twenty-four  hours,  and 
was  dark  colored,  which,  together  with  the  pain  mentioned  above, 
suggested  strongly  a  second  perforation  in  the  locality  of  the  gauze 
drainage. 

The  temperature  remained  about  102.5°  to  104°  rectal,  and  the 
pulse  120  to  130.  On  August  15th,  three  days  after  the  operation,  the 
patient  began  to  show  evident  signs  of  dissolution,  the  pulse-rate 
increased  steadily,  and  the  quality  became  progressively  worse.  There 
was  some  general  abdominal  distention,  most  marked  in  the  epigastrium. 
There  was  an  accumulation  of  coarse,  moist  rAles  throughout  the  chest, 
and  the  respirations  were  labored.  Oxygen  was  given  during  the  last 
seven  hours.  He  was  unconscious  for  six  hours  before  death.  He  died 
August  15th,  at  3.05  p.m.,  seventy-five  hours  after  operation. 

The  bacteriological  examination  of  the  abdominal  fluid  at  the  time 
of  the  operation  showed  on  cover-slip  preparations  a  medium-sized 
bacillus  and  a  small  coccus,  singly  and  in  pairs.  Plate  cultures  showed 
a  pure  growth  of  bacillus  coli  communis.  No  growth  of  the  coccus 
mentioned  could  be  found. 

Autopsy.  This  unfortunately  was  restricted.  About  the  gauze  pack- 
ing and  the  site  of  the  lesion  in  the  ileum  there  was  a  localized  peri- 
tonitis, as  was  to  be  expected.  Opening  into  this  localized  area  was 
the  original  ulcer.  The  catgut  suture  had  been  almost  entirely  absorbed. 
There  were  four  small  neighboring  perforations  of  the  ileum,  which 
also  opened  into  this  same  localized  area.  There  were  several  confluent 
ulcers  of  the  caecum  which  had  not  perforated.  There  was  no  general 
peritonitis^.     Cultures  taken  from  the  area  of  local  peritonitis  showed 
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bacillus  coli  communis.      Cultures  aud  cover-slip  preparations  from 
general  peritoneal  cavity  were  negative. 

Case  II. — Male,  aged  seventeen  years ;  severe  case.  At  entrance, 
leucocytes  5980  per  cubic  millimetre  ;  Widal  reaction  negative  ;  diazo 
reaction  negative.  Marked  constipation ;  slight  distention.  Hemor- 
rhage on  seventeenth  and  eighteenth  days  of  disease,  preceded  by  con- 
siderable abdominal  pain.  Symptoms  of  perforation  on  eighteenth  day 
of  disease  ;  abdominal  pain,  sensitiveness,  rigidity,  moderate  distention, 
rise  in  pulse,  temperature  unaffected,  slight  vomiting.  Condition  very 
unfavorable. 

Operation.  Eight  hours  after  appearance  of  symptoms.  Chloroform. 
Time,  twenty-five  minutes.  Right  lateral  incision.  Dark-brown 
abdominal  fluid  with  curds.  Perforation  of  ileum  twenty-five  centi- 
metres from  caecum ;  one  threatening  perforation  close  by ;  both 
secured  with  continuous  Lembert  silk  sutures.  Irrigation  with  salt  solu- 
tion and  sterile  water ;  intestines  not  removed.  Gauze  drainage.  Cul- 
tures from  abdominal  fluid,  bacillus  coli  communis.  Death  sixteen 
hours  after  operation  ;  general  peritonitis. 

Autops}!,  restricted.  Intestinal  suture  intact.  No  other  perforations 
found.  General  peritonitis.  Cultures  from  general  peritoneal  cavity, 
bacillus  coli  communis. 

J.  B.,  medical,  No.  779  ;  surgical,  No.  925.  Service  of  Dr.  J.  H. 
Lowman.  Male,  aged  seventeen  years,  white,  American,  single,  student. 
Admitted  August  13,  1899  ;  discharged  August  22d.     Dead. 

Family  History,  One  brother  died  of  typhoid  fever ;  one  sister  ill 
with  typhoid  fever  at  present  time. 

Previous  History,  Children's  diseases.  Always  strong  and  active  ; 
habits  good  ;  no  venereal  history. 

Present  Illness,  Patient  entered  hospital  complaining  of  headache, 
constipation,  and  general  malaise.  Headache  was  the  first  symptom, 
and  was  first  noted  ten  days  previously.  Bowels  constipated,  no  move- 
ment for  forty-eight  hours  before  entrance.  No  hemorrhages.  Chilly 
sensation  during  last  two  nights ;  no  distinct  rigor.  Epistaxis  on  day 
of  entrance. 

Physical  Examinaiion,  Patient  well  nourished  and  developed ; 
athletic.  Face  flushed  ;  tongue  slightly  coated,  trembles  when  protruded. 
Pulse  116,  low  tension,  dicrotic.  Temperature  102.8°.  Lungs  nega- 
tive. Heart  slightly  enlarged  to  the  left,  loud  systolic  murmur  at  apex. 
Spleen  slightly  enlarged  on  percussion,  not  palpable.  Abdomen  rather 
tense,  not  tympanitic,  no  especial  sensitiveness,  no  rose-spots  recorded. 
Leucocytes  5980  per  cubic  millimetre.  Urine,  no  albumin,  no  diazo 
reaction.     Widal  reaction  negative. 

During  the  next  four  days  the  symptoms  were  those  of  a  severe 
typhoid.  The  nervous  symptoms  were  marked.  There  was  a  little 
abdominal  pain  on  two  occasions  following  tub  baths.  Baths  were 
given  every  three  hours  with  but  few  intermissions.  Reactions  following 
baths  were  not  very  good.  The  pulse  ranged  from  90  to  120,  and  was 
of  rather  low  tension.  On  one  day  patient  complained  of  considerable 
pain  on  inside  of  right  leg,  extending  down  to  the  knee. 

On  August  18th,  at  8  p.m.,  following  tub  bath,  there  was  sudden 
sharp  pain  in  lower  half  of  abdomen,  which  continued  for  some  little 
time,  but  with  rather  less  severity.  The  temperature  was  unaffected, 
but  the  pulse-rate  was  increased  somewhat.     Sponge  baths  were  sub- 
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stituted.  No  blood  examination  was  made.  During  the  next  day 
there  was  slight  abdominal  pain  with  an  occasional  increase  in  severity. 
The  abdomen  was  somewhat  distended,  but  this  passed  off  after  several 
free  bowel  movements.  Following  this  the  pain  practically  disap- 
peared, and  the  patient  was  comfortable.  There  was  no  vomiting. 
Pain  was  present  along  inner  side  of  right  thigh.  Leucocytes  were 
8000  per  cubic  millimetre  in  the  morning,  and  10,000  per  cubic  milli- 
Daetre  in  the  afternoon.  The  next  day,  August  20th,  the  abdominal 
pain  had  practically  disappeared,  but  there  was  slight  sensitiveness 
above  the  pubes  and  in  the  left  inguinal  region.  Tub  baths  were 
resumed,  and  were  borne  rather  better  than  previously.  A  small  amount 
of  old  clotted  blood  was  passed  in  one  of  the  stools. 

August  21st,  the  eighteenth  day  of  the  disease,  the  patient  had  been 
rather  more  comfortable  than  usual.  At  2  a.m.,  while  in  tub  bath, 
there  was  sudden  severe  pain  in  the  lower  abdomen.  The  abdomen 
was  tense,  not  distended,  and  quite  generally  sensitive.  The  tempera- 
ture was  unaffected.  The  pulse  rose  from  80  to  110,  and  was  not  well 
sustained.  At  2.45  a.m.  the  patient  passed  about  two  drachms  of  blood 
in  a  bowel  movement.  The  patient  vomited  curdled  milk  at  3  a.m. 
Abdominal  pain  continued  ;  sensitiveness  was  quite  marked,  more  so 
in  the  right  lower  quadrant.  Sponge  baths  were  substituted.  No 
blood  examination  was  recorded.  At  9  a.m.  the  patient  was  seen  with 
Dr.  W.  H.  Nevison.  His  general  appearance  was  that  of  a  very  sick 
and  much  reduced  man.  The  finger  nails  and  lips  were  slightly 
cyanotic.  Pulse  was  120,  regular,  small  volume,  low  tension.  Respira- 
tions were  24,  thoracic.  The  abdomen  showed  moderate  general  dis- 
tention and  tympanites.  There  was  general  sensitiveness,  slightly  more 
marked  in  the  lower  half,  and  marked  muscular  resistance.  The  con- 
dition of  the  patient  seemed  quite  unfavorable  for  operation. 

Operation,  August  21st,  9.45  a.m.,  by  Dr.  W.  H.  Nevison,  eight 
hours  after  perforation  was  thought  to  have  occurred.  Anaesthetic, 
chloroform,  preceded  by  morph.  sulph.,  gr.  one-quarter,  hypodermically. 
Time,  twenty-five  minutes. 

Light  anaesthesia.  Incision  in  right  linea  semilunaris  nine  centi- 
metres long,  at  level  of  anterior  superior  spine.  A  moderate  amount 
of  dark  fluid  containing  particles  of  curdled  milk  escaped.  Caecum 
readily  found,  and  ileum  searched  for  about  one  metre  from  caecum. 
About  twenty-five  centimetres  from  caecum  a  perforation  was  found  on 
the  free  margin  of  the  gut,  three  millimetres  in  diameter;  base  gen- 
erally thickened.  About  six  centimetres  from  this  thickened  area  a 
very  thin  centre  was  made  out.  Nothing  more  approaching  perforation 
was  found.  Perforation  was  turned  in  without  excision  by  two  rows 
of  running  fine  silk  Lembert  sutures  for  a  distance  of  about  two  and 
five-tenths  centimetres.  The  thin  ulcer  was  also  turned  in  with  a  single 
running  silk  suture.  About  the  perforation  was  a  little  gray  fibrinous 
deposit.  The  ileum  had  lost  its  gloss  in  places,  but  in  general  looked 
well.  No  fibrinous  exudate  outside  the  region  of  perforation.  The 
caecum  and  appendix  normal.  Remaining  coils  of  intestines  and 
parietal  peritoneum  appeared  to  be  in  good  condition.  No  adhesions 
were  found.  Abdomeu  flushed  with  hot  salt  solution  and  sterile  water 
in  large  quantities,  special  attention  being  paid  to  the  dependent  por- 
tions. This  was  done  by  means  of  a  hard-rubber  flushing  tube.  The 
intestines  were  not  removed  from  the  abdominal  cavitv.     The  site  of 
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suture  left  near  wound,  and  to  it  was  placed  iodoform  gauze  drainage, 
brought  out  through  lower  end  of  wound,  above  which  the  incision  was 
closed  with  interrupted  silkworm-gut  sutures  through  all  layers.  Dur- 
ing operation  patient's  pulse  became  very  feeble,  respiration  shallow, 
color  poor.  He  was  given  strych.  sulph.,  gr.  one-fifteenth,  hypoder- 
mically,  divided,  and  a  saline  infusion  of  eight  hundred  cubic  centi- 
metres, under  which  the  condition  improved  somewhat. 

The  subsequent  treatment  was  by  strychnine,  nutrient  stimulating^ 
enemata,  subcutaneous  infusions,  and  sponge  baths.  The  reaction  to 
the  sponging  was  very  marked,  and  the  baths  were  given  with  consid- 
erable care.  The  patient's  condition  improved  slightly  for  a  few  hours 
following  the  operation,  after  which  time  he  failed  steadily,  and  died 
August  22d,  at  2  a.m.,  sixteen  hours  after  the  operation. 

Bacteriological  examination  of  the  free  abdominal  fluid  at  operation 
showed  a  pure  growth  of  bacillus  coli  communis  on  plate  cultures.  No 
cover-slip  preparations  were  made. 

Autopsy.  This  was  very  restricted.  The  intestinal  suture  was  intact. 
No  further  perforation  was  found.  There  was  a  general  peritonitis 
with  thin  turbid  fluid.  Cultures  from  the  general  peritoneal  cavity 
showed  bacillus  coli  communis  ;  no  cover-slip  preparations  were  made. 

Case  III. — Male,  aged  thirty-one  years  ;  mild  case  with  a  moderately 
severe  relapse.  At  entrance  leucocytes,  5700  per  cubic  millimetre ; 
Widal  reaction  positive ;  diazo  reaction  negative.  Bowels  rather  con- 
stipated ;  no  hemorrhages.  Symptoms  of  perforation  on  forty-third 
day  of  disease,  twelfth  day  of  relapse ;  severe  abdominal  pain,  general 
sensitiveness,  moderate  distention,  marked  muscular  rigiaity  on  right 
side  ;  rise  in  pulse,  temperature  unaffected  ;  slight  vomiting  ;  leucocytes, 
31,600  per  cubic  millimetre.  Condition  of  shock,  but  fairly  favorable 
for  operation. 

Operation,  One  hour  after  symptoms.  Cocaine  solution,  1  per  cent. 
Time,  twenty-five  minutes.  Right  lateral  incision.  Little  brownish 
abdominal  fluid.  Perforation  of  ileum  forty- five  centimetres  from 
caecum,  closed  with  double  continuous  Lembert  silk  suture  ;  no  threat- 
ening perforations  found.  Irrigation  with  sterile  water,  intestines  not 
removed.  Gauze  and  glass- tube  drainage.  Cultures  from  abdominal 
fluid  showed  staphylococcus  pyogenes  aureus.  Death  fifty-eight  hours 
after  operation  ;  typhoidal  toxaemia. 

Autopsy,  restricted.  Sutures  intact ;  no  other  perforation  ;  no  general 
peritonitis  ;  no  peritoneal  adhesions  except  around  drainage.  Cultures 
from  general  peritoneal  cavity,  negative. 

T.  D.,  medical  No.  992  ;  surgical  No.  1304i.  Service  of  Dr.  E.  F. 
Cushing.  Male,  aged  thirty-one  years,  white,  Welsh,  married,  coach- 
man.    Admitted  January  25, 1900  ;  discharged  February  28th.    Dead. 

Family  History.     Negative. 

Previous  History,  Always  strong  and  active,  no  definite  diseases 
recalled  ;  habits  good  ;  no  venereal  history. 

Present  Illness,  Patient  entered  hospital  complaining  of  headache, 
weakness,  and  lack  of  energy.  Symptoms  began  ten  days  before 
entrance,  with  malaise.  Following  this  there  was  severe  neadache, 
anorexia,  slight  cough,  and  marked  weakness.  He  also  had  several 
attacks  of  abdominal  pain  described  as  **  colic."  The  bowels  were  loose, 
but  there  had  been  no  hemorrhages.  Patient  had  vomited  several 
times.     There  was  no  epistaxis. 
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Physical  Ezaminaiian.  Well  Dourished  aad  developed.  Mind  dear ; 
tongue  coated.  Pulse  100,  full,  not  dicrotic.  Temperature  102^. 
Lungs  and  heart  negative.  Spleen  enlarged  on  percussion,  not  pal- 
pable. Abdomen  slightly  distended  and  slightly  sensitive  on  pressure  ; 
covered  with  scattering  ro6e-spot«.  Leucocytes  5700  per  cubic  milli- 
metre ;  haemoglobin,  90  per  cent.  Urine,  no  albumin,  no  diazo  reac- 
tion.    Widal  reaction  positive. 

For  the  next  three  weeks  the  patient  ran  a  course  of  mild  typhoid 
fever  without  complications  ;  the  temperature  rarely  rose  above  102.5°, 
and  for  a  large  portion  of  the  time  was  below  102°.  The  patient  suffered 
no  abdominal  pain,  and  there  were  no  intestinal  hemorrhages. 

On  February  14th,  the  thirty-first  day  of  the  disease,  the  tempera- 
ture began  to  rise,  and  the  patient  suffered  a  well-marked  relapse. 
During  the  next  twelve  days  the  symptoms  were  somewhat  more 
aggravated  than  during  the  primary  attack ;  the  temperature  ran 
somewhat  higher,  though  at  no  time  was  extreme  ;  on  several  occasions 
there  was  nausea  and  a  limited  degree  of  vomiting.  There  was  no 
abdominal  pain,  the  abdomen  was  soft,  not  distended.  Urine  con- 
tained a  faint  trace  of  albumin  ;  diazo  reaction  positive.  Patient  was 
somewhat  constipated  ;  there  were  no  intestinal  hemorrhages. 

On  February  26th,  the  forty-third  day  of  the  disease  and  the  twelfth 
day  of  the  relapse,  the  patient  was  given  an  enema  at  9  a.m.,  which 
was  but  slightly  effectual.  Following  this  he  complained  of  feeling  a 
little  distended,  and  there  was  slight  abdominal  pain.  This  pain,  how- 
ever, soon  passed  off,  and  at  10  a.m.  the  patient  was  found  sleeping 
Quietly  ;  pulse  100.  When  seen  fifteen  minutes  later  he  was  in  a  con- 
dition of  evident  shock ;  he  was  cyanotic  and  trembling ;  the  pulse 
had  reached  120,  and  was  very  compressible ;  temperature  unaffected. 
There  was  quite  severe  general  abdominal  pain,  the  abdomen  was  some- 
what distended,  but  not  very  sensitive.  The  liver  appeared  to  be 
pushed  upward.  The  patient  vomited  once,  about  an  ounce  of  greenish 
fluid.  Leucocytes  31,600  per  cubic  millimetre.  The  patient  was  seen 
with  Dr.  D.  P.  Allen  at  10.30  a.m.  Cyanosis  was  still  present.  Pulse 
was  130,  low  tension.  Respirations  were  30,  thoracic.  The  abdomen 
was  moderately  distended ;  there  was  general,  not  localized,  sensitive- 
ness, and  there  was  marked  muscular  rigidity  on  the  left  side ;  peris- 
talsis was  present.  The  heart  sounds  were  weak,  the  lungs  clear. 
Patient's  condition  was  fairly  favorable  for  operation. 

Operation,  February  26th,  11  a.m.,  by  Dr.  D.  P.  Allen,  one  hour 
after  appearance  of  symptoms.  Local  ansesthesia,  cocaine  solution,  1 
per  cent,  preceded  by  morph.  sulph.,  gr.  one-quarter,  hypodermically. 
Time,  twenty-five  minutes. 

Incision  six  centimetres  long  in  right  linea  semilunaris  opposite 
anterior  superior  spine,  carried  into  peritoneal  cavity  without  causing 
the  patient  pain.  Abdominal  cavity  contained  a  little  brownish  fluid. 
Csecum  readily  found,  normal.  Appendix  normal.  Perforation  of 
Deum  about  forty-five  centimetres  from  caecum,  on  free  border,  about 
two  millimetres  in  diameter.  Perforation  closed  without  excision  by 
two  rows  of  continuous  silk  Lambert  sutures.  No  other  perforations 
or  threatening  perforations  found,  but  the  ileum  was  not  examined 
beyond  the  lesion.  Abdomen  irrigated  with  large  quantities  of  hot 
sterile  water  with  flush  tube,  intestines  not  being  removed  ;  special 
attention  was  given  to  the  lumbar  fossse  and  pelvic  cavity.     Ileum  con- 
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siderably  congested.  Peritoneal  surfaces  otherwise  apparently  unaffected. 
No  fibrinous  flakes.  No  adhesions  seen.  Glass-tube  and  gauze  drain- 
age placed  to  seat  of  suture,  on  either  side  of  which  the  wound  was 
closed  with  interrupted  silkworm-gut  sutures.  The  patient's  condition 
did  not  appear  to  be  affected  by  the  operation  :  the  pulse  was  as  good 
as  before  operation.  Very  little  pain  was  experienced  except  during 
irrigation,  when  it  was  moderate. 

Subsequent  treatment  of  the  case  was  by  strychnine,  nutrient  and 
stimulating  enemata,  subcutaneous  saline  infusions,  sponge  baths,  and 
liquids  by  mouth.  The  patient  appeared  to  be  unaffected  by  the  opera- 
tion. During  the  next  two  days  the  course  was  that  of  an  increasingly 
severe  typhoidal  toxic  condition  with  the  accompanying  evidence  of 
exhaustion  during  the  second  day.  There  was  failing  pulse,  marked 
trembling,  moderate  delirium  at  times.  The  abdomen  was  only  slightly 
distended,  was  generally  tympanitic,  and  was  but  moderately  sensitive. 
At  times  there  was  sharp  abdominal  pain.  There  was  but  little  dis- 
charge from  the  wound.  Urine  showed  a  large  trace  of  albumin,  and 
contained  an  abundance  of  hyaline  and  granular  casts.  The  patient 
died  at  9.10  p.m.,  February  28th,  fifty-eight  hours  after  operation. 

Bacteriological  examination  of  the  free  abdominal  fluid  at  the  time 
of  operation  showed  on  cover-slips  a  few  cocci  and  numerous  bacilli. 
Tube  cultures  showed  a  pure  growth  of  staphylococcus  pyogenes  aureus. 

AtUopsy,  restricted.  The  intestinal  sutures  were  intact,  the  perfora- 
tion being  firmly  closed.  No  additional  perforations  found.  There 
was  no  general  peritonitis.  There  were  no  peritoneal  adhesions  except 
those  about  the  gauze  packing.  Cultures  and  cover-slip  preparations 
from  general  peritoneal  cavity  were  negative. 

Case  IV. — Female,  aged  sixteen  years ;  very  severe  case.  At 
entrance  leucocytes  9932  per  cubic  millimetre ;  Widal  reaction  posi- 
tive ;  diazo  reaction  positive.  Bowels  moved  readily  with  enema,  no 
hemorrhages.  Marked  delirium.  Symptoms  of  perforation  on  the 
fifth  day  of  the  disease ;  abdominal  pain,  rigidity,  distention  ;  rise  in 
pulse  and  temperature ;  no  vomiting ;  leucocytes  15,080  per  cubic 
millimetre ;  general  constitutional  change  marked.   Exploration  advised. 

Operation,  About  four  hours  after  first  appearance  of  symptoms. 
Cocaine  solution  ^  per  cent.  Time,  twenty  minutes.  Short  right 
lateral  incision.  No  perforation  ;  peritoneal  cavity  apparently  normal. 
Wound  sealed  with  collodion  dressing.  Cover-slips  and  cultures  from 
abdomen  negative.  Medical  treatment  uninterrupted  by  operation. 
Subsequent  course  of  fever  severe  ;  convalescence  slow. 

H.  B.,  medical  No.  1035.  Service  of  Dr.  H.  S.  Upson.  Female, 
aged  sixteen  years,  colored,  American,  single,  cleaner.  Admitted 
January  4,  1900  ;  discharged  March  24th.     Cured. 

Family  History.     Negative. 

Previous  History.  Children's  disease ;  no  other  illness  recalled  ; 
habits  good. 

Present  Illness.  Patient  was  transferred  from  gynecological  service 
complaining  of  general  weakness.  Two  days  before  patient  complained 
of  general  malaise  and  ached  all  over.  There  had  been  a  little  cough, 
occasional  epistaxis,  anorexia,  and  vomiting  with  moderate  frequency. 
Bowels  regular. 

Physical  Examination.  Patient  well  nourished  and  developed  ;  mind 
clear ;  tongue  coated.     Pulse  100,  fair  strength  and  volume,  slightly 
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dicrotic.  Temperature,  104.2^.  Lungs  and  heart  negative.  No  en- 
largement of  spleen  perceptible.  Abdomen  soft,  no  rose-spots.  Leuco- 
cytes, 9932  per  cubic  millimetre ;  haemoglobin,  85  per  cent.  Urine, 
albumin  faint  trace  ;  diazo  reaction  present.    Widal  reaction  positive. 

From  the  start  the  symptoms  were  those  of  a  very  severe  typhoidal 
infection.  The  temperature  was  high,  averaging  104®  to  105°.  The 
reaction  from  the  tub  baths  was  not  satisfactory,  and  the  drops  in  tem- 
perature very  moderate.  The  pulse  for  the  first  three  days  averaged 
110  to  120,  but  was  of  fair  quality.  There  were  marked  nervous  symp- 
toms, the  patient  being  delirious  most  of  the  time  and  rarely  giving  an 
intelligent  answer  to  questions.  The  amount  of  stimulation  required 
was  considerable. 

On  January  6th  the  patient  complained  somewhat  of  abdominal 
pain,  and  there  was  slight  distention  but  no  rigidity.  On  January 
7th,  the  fifth  day  of  the  disease,  the  patient's  condition  began  to  get 
markedly  worse  in  the  early  part  of  the  evening.  The  patient  was 
delirious,  so  that  her  subjective  sensations  were  of  little  avail  in  diag- 
nosis. In  spite  of  the  delirium,  however,  she  complained  of  abdominal 
pain,  which  it  seemed  must  be  at  least  moderately  severe  to  arrest  her 
attention  at  all.  The  abdomen  was  moderatelv  distended,  and  was 
everywhere  tympanitic.  There  was  a  considerable  degree  of  muscular 
rigidity.  No  definite  sensitiveness  could  be  localized.  The  pulse  had 
risen  from  120  to  140,  was  weak  and  dicrotic.  The  temperature  had 
risen  from  102.8°  at  5  p.m.  to  105.5°  at  8  p.m.  The  leucocytes  at  8 
P.M.  were  15,080.  The  patient  was  seen  about  8  p.m.  with  Dr.  G.  W. 
Moorehouse,  and  essentially  the  same  condition  found  as  noted  above. 
A  definite  diagnosis  of  perforation  could  not  be  made.  The  constitu- 
tional effect,  however,  from  some  cause  or  other  had  been  very  marked, 
and  owing  to  the  delirious  condition  of  the  patient  and  apparent  insen- 
sibility to  ordinary  degrees  of  pain  it  was  felt  that  a  perforation  under 
the  circumstances  would  be  very  easily  overlooked,  and  that  the  physi- 
cal condition  was  such  as  one  might  readily  expect  in  a  patient  so 
severely  ill  if  a  perforation  had  actually  occurred.  On  account,  there- 
fore, of  the  possibility  of  overlooking  a  perforation,  together  with  the 
degree  of  abdominal  symptoms  afforded  by  the  patient  in  even  such  a 
delirious  condition,  an  exploration  under  local  anaesthesia  was  advised. 
The  risk  of  such  an  operation  was  very  slight,  whereas  the  danger  from 
an  unrecognized  perforation  was  of  the  gravest  possible  character. 

Operation,  January  7th,  9.45  p.m.,  by  Dr.  C.  E.  Briggs,  about  four 
hours  after  the  appearance  of  symptoms.  Local  anaesthesia,  cocaine 
solution,  i  per  cent.,  preceded  by  morph.  sulph.,  gr.  one-quarter, 
hypodermically.     Time,  twenty  minutes. 

Incision  three  centimetres  long  in  right  linea  semilunaris  opposite 
anterior  superior  spine.  On  opening  the  peritoneum  no  free  fluid  was 
found.  There  was  no  injection  of  the  caecum  or  adjoining  portions  of 
the  ileum.  No  adhesions  were  found,  and  the  peritoneal  cavity  appeared 
to  be  perfectly  normal.  Cover-slip  preparations  from  right  iliac  fossa 
and  pelvis  showed  no  organisms.  Wound  closed  with  buried  silk  sutures 
in  layers.  A  collodion  dressing  was  applied,  consisting  of  several 
alternate  thin  layers  of  sheet  wadding  and  collodion,  making  a  firm 
and  absolutely  impervious  dressing.  Condition  of  patient  apparently 
unaffected  by  operation.  Permission  given  to  continue  baths  within 
four  hours  if  desirable.     Patient  remained  on  the  medical  service. 
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The  subsequent  history  of  the  case  is  of  little  interest  from  the  present 
stand-pointy  except  for  one  attack  of  abdominal  pain.  She  ran  the 
course  of  a  very  severe  typhoidal  infection,  the  to^ic  symptoms  being 
so  severe  on  several  occasions  that  her  recovery  ^emed  hopeless.  The 
temperature  remained  persistently  high  for  nearly  ten  days,  and  was 
but  slightly  affected  by  tub  baths.  On  only  one  occasion,  January 
20th,  the  eighteenth  day  of  the  disease,  was  there  any  subsequent  sug- 
gestion of  an  abdominal  complication.  On  this  day  she  was  awakened 
at  2  A.M.  by  severe  abdominal  pain.  The  pulse  was  but  slightly  affected. 
The  temperature  was  unchanged.  The  abdomen  was  soft  and  not  sen- 
sitive, and  there  was  very  slight  sensitiveness  on  deep  pressure  in  right 
lower  quadrant.  The  pain  could  not  be  definitely  localized,  although 
the  patient  was  perfectly  rational,  and  it  passed  off  within  a  short  time. 
The  leucocytes,  however,  at  2.30  a.m.  had  risen  to  50,660  per  cubic 
millimetre ;  two  days  before  the  leucocytes  were  8060,  and  five  days 
later  9600  per  cubic  millimetre.  The  convalescence  was  slow  and 
uneventful.  Following  the  operation,  baths  were  given  as  recjuired 
without  reference  to  the  incision.  The  incision  healed  by  first  inten- 
tion.    The  patient  was  discharged  March  24th,  cured. 

Bacteriological  Examination.  Cultures  taken  from  the  right  iliac 
fossa  and  pelvis  showed  no  organisms  in  cover-slip  preparations,  and 
there  was  no  growth  on  cultures. 

Case  V. — Male,  aged  seventeen  years ;  mild  case.  At  entrance 
leucocytes  4900  per  cubic  millimetre ;  Widal  reaction  positive ;  diazo 
reaction  positive.  Bowels  rather  constipated,  no  hemorrhages.  Symp- 
toms of  perforation  on  twentieth  day  of  disease  ;  severe  abdominal  pain, 
general  sensitiveness,  slight  distention,  marked  muscular  rigidity  in 
lower  half  of  right  side  ;  rise  in  pulse ;  fall  in  temperature  of  1  °  ;  no 
vomiting  ;  leucocytes  9200,  13,000,  13,200  per  cubic  millimetre.  Con- 
dition of  patient  favorable  for  operation. 

Operation,  Three  hours  after  first  appearance  of  symptoms.  Cocaine 
solution,  1  per  cent. ;  chloroform.  Time,  fifty-five  minutes — forty 
minutes  under  chloroform.  Right  lateral  incision.  Yellowish-gray 
abdominal  fluid.  Perforation  eleven  centimetres  from  csecum,  closed 
with  continuous  Lembert  silk  sutures ;  no  threatening  perforations 
found.  Irrigation  with  sterile  water.  Intestines  not  removed.  Glass- 
tube  drai  nage  from  pelvis.  Cultures  showed  bacillus  mucosus  capsulatus. 
Recovery. 

C.  W.,  medical  No.  1208  ;  surgical  No.  1530.  Service  of  Dr.  E.  F. 
Cushing.  Male,  aged  seventeen  years,  white,  American,  single,  laborer. 
Admitted  June  16,  1900  ;  discharged  August  19th.     Cured. 

Family  HUiory.     Negative. 

Previmis  History.  Has  always  been  well  and  strong.  A  few  years 
ago  had  erysipelas,  and  later  a  fever  the  nature  of  which  he  did  not 
know.     Habits  good  ;  no  venereal  history. 

Prenent  Illness.  Patient  entered  hospital  complaining  of  headache, 
backache,  and  pain  in  stomach.  Two  weeks  previously  symptoms 
began  with  general  aching  sensation  and  tired  feeling.  Shortly  after 
this  he  began  to  have  nausea,  and  there  was  anorexia.  Epistaxis  was 
frequent.     Bowels  rather  costive.     Had  been  in  bed  one  week. 

Fkyncal  Examination.  Fairly  well  nourished  and  developed  ;  mind 
clear ;  face  flushed  ;  lips  dry  ;  tongue  coated.  Pulse  80,  full,  but 
readily  compressible,  dicrotic.     Temperature  101.8°.     Lungs  and  heart 
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negative.  Spleen  apparently  not  enlarged.  Abdomen  not  distended, 
soft,  and  showing  numerous  rose-spots.  Leucocytes  4900  per  cubic 
millimetre ;  hsemoglobin,  85  per  cent.  Urine,  albumin  faint  trace ; 
diazo  reaction  present.     Widal  reaction  positive. 

During  the  next  five  days  the  symptoms  were  those  of  a  rather  mild 
case  of  typhoid  fever,  the  temperature  coming  down  gradually,  with 
good  drops  following  tub  baths.  There  was  no  diarrhoea,  no  intestinal 
hemorrhages.  The  abdomen  was  soft  and  flat.  The  progress  of  the 
case  was  very  satisfactory. 

On  June  22d,  the  twentieth  day  of  the  disease,  the  patient  had  been 
as  usual  all  through  the  day.  No  tub  baths  had  been  given.  At  6.30 
P.M.  he  was  seized  with  a  sharp  abdominal  pain  which  was  not  definitely 
localized.  When  seen  a  few  minutes  after  this  there  was  no  abdominal 
distention,  but  marked  muscular  rigidity  and  general  sensitiveness. 
The  pulse  was  76  and  of  good  quality  ;  the  temperature  102.8°,  which 
was  1°  higher  than  at  4  p.m.  The  leucocytes  at  6.45  p.m.  were  9200 
per  cubic  millimetre.  The  pain  was  sufficient  to  make  the  patient 
groan  audibly.  A  small  enema  with  turpentine,  two  drachms,  was 
given,  which  was  followed  by  a  light-yellow  stool  and  a  small  amount 
of  gas,  but  afforded  no  relief  from  the  pain.  Morph.  sulph.,  gr.  one- 
quarter,  was  given  hypodermically.  At  7  p.m.  the  pulse  was  88,  and 
tne  temperature  had  fallen  1^.  At  7.30  p.m.  the  patient  was  seen  with 
Dr.  J.  L.  Martin.  The  pulse  was  110,  low  tension,  readily  compres- 
sible. The  patient  had  a  dusky  appearance,  and  there  was  marked 
cvanosis  of  the  lips  and  finger-nails.  Respirations  were  shallow,  mostly 
thoracic.  The  abdomen  was  not  distended,  but  there  was  marked 
rigidity  over  the  lower  half,  and  was  a  little  more  evident  on  the  right 
side ;  there  was  considerable  general  sensitiveness.  The  patient  still 
complained  of  moderately  severe  pain  in  lower  half  of  abdomen.  At  8 
p.m.  the  pulse  had  risen  to  120.  The  cyanosis  was  slightly  less  marked, 
but  otherwise  the  condition  was  about  the  same.  The  leucocytes  were 
13,000  per  cubic  millimetre.  At  8.30  p.m.  the  leucocytes  were  13,200 
per  cubic  millimetre. 

Operation,  June  22d,  9.30  p.m.,  by  Dr.  C.  E.  Briggs,  three  hours 
after  first  appearance  of  symptoms.  Local  ansesthesia,  cocaine  solution, 
1  per  cent.,  preceded  by  morph.  sulph.,  gr.  one-quarter,  hypoder- 
mically ;  chloroform.  Time,  fifty-five  minutes,  forty  minutes  of  which 
were  under  chloroform. 

On  reaching  the  operating-table  the  abdominal  pain  was  still  present, 
and  there  was  slight  distention.  The  cyanosis  was  considerably  less. 
Pulse  120.  Under  local  anaesthesia  an  incision  was  made  six  centi- 
metres long  in  right  linea  semilunaris.  Although  the  patient  suffered 
no  pain,  he  became  very  nervous  and  quite  beyond  control,  and  light 
chloroform  anaesthesia  was  substituted.  Owing  to  the  boy's  nervous 
condition  the  opening  of  the  abdomen  under  cocaine  required  great 
patience,  consuming  fifteen  minutes.  On  opening  the  peritoneum  a 
moderate  amount  of  thin,  yellowish-gray  fluid  escaped.  Csecum  readily 
found,  ileum  reached,  and  perforation  found  on  its  free  border  about 
eleven  centimetres  from  the  ileocaecal  valve.  It  was  about  two  railli- 
metrea  in  diameter  and  exuded  bowel  contents  when  pressed.  About  it 
the  bowel  was  red  and  thickened  for  about  two  centimetres  in  diameter. 
The  perforation  was  wiped  off  with  bichloride  and  turned  in  with  two 
rows  of  running  fine  silk  Lembert  sutures  for  a  length  of  three  centi- 
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metres.  Over  these  were  placed  three  interrupted  Lembert  sutures  to 
relieve  the  strain,  as  the  bowel  was  very  friable.  The  csecum  and  ileum 
for  about  one  metre  were  searcheti  with  eye  and  finger  for  perforations 
or  thin  ulcers,  but  nothing  suggesting  a  threatening  perforation  was 
found.  The  ileum  for  about  half  this  distance  was  injected  and  seemed 
somewhat  thickeue<i.  Appendix  normal.  No  fibrinous  flakes  were 
observed.  No  adhesions  were  found.  Incision  enlarged  to  nine  centi- 
metres. Abdomen  was  thoroughly  irrigated  with  a  large  amount  of 
sterile  water,  with  special  reference  to  the  pelvis  and  flanks ;  the  intes- 
tines were  not  removed.  The  pelvis  contained  a  large  amount  of  thin, 
purulent-looking  material,  rather  different  in  appearance  from  that 
seen  on  opening  the  abdomen.  Examination  of  cover-slip  preparations 
from  this  fluid  showed  numerous  large  and  small  bacilli  and  a  few  small 
cocci.  Intestinal  coils  near  pelvis  were  injected,  but  remainder  of 
abdomen  appeared  nearly  normal.  Abdomen  flushed  till  perfectly 
clear.  Glass  drainage-tube  placed  in  pelvis,  brought  out  through  lower 
end  of  wound,  above  which  the  wound  was  closed  with  interrupted  silk- 
worm-gut sutures.  The  site  of  perforation  was  left  immediately  below 
the  incision.  During  the  operation  the  patient's  pulse  remained  at  120, 
good  quality,  rising  a  little  during  recovery  from  ansesthesia.  Patient 
was  but  very  slightly  under  chloroform,  and  was  moving  most  of  the 
time  except  during  closure  of  the  abdominal  wall.  The  forty  minutes 
under  chloroform  were  largely  spent  in  careful  examination  of  the 
bowel,  and  in  very  thorough  irrigation  of  the  peritoneal  cavity. 

The  subsequent  treatment  of  the  case  was  by  nutrient  and  stimulating 
enemata,  strychnine,  sponge  baths,  and  liquids  by  mouth.  During  the 
first  night  there  was  very  profuse  sweating,  which  was  relieved  by 
atropine.  The  day  after  the  operation,  June  23d,  the  patient  began  to 
vomit  a  dark-brown  fluid,  and  this  continued  for  several  hours,  the 
patient's  general  condition  becoming  considerably  affected.  The 
stomach  was  washed  out,  about  three  pints  of  dark-greenish  fluid  being 
evacuated,  after  which  the  vomiting  ceased,  and  there  was  immediate 
and  steady  improvement. 

From  this  time  on  the  patient  made  a  progressive  and  uninterrupted 
recovery,  the  pulse  coming  down  to  between  80  and  90  on  the  second  day 
after  the  operation,  and  the  temperature  falling  gradually  to  99°  by 
the  end  of  the  first  week.  The  leucocytes  on  the  second,  sixth,  and 
eighth  days  after  operation  were  15,400,  5400,  5G00  per  cubic  milli- 
metre, respectively.  The  discharge  from  the  wound  was  moderate. 
The  glass  tube  was  gradually  withdrawn,  being  replaced  by  gauze  pack- 
ing on  the  eighth  day,  which  was  entirely  omitted  four  days  later.  The 
wound  was  very  indolent,  and  there  was  considerable  sloughing,  but 
no  active  suppuration.  The  wound  was  entirely  healed  four  weeks 
after  operation,  but  owing  to  the  persistence  of  a  slight  degree  of  fever 
— 99^  to  99.5° — the  patient  was  kept  in  bed  nearly  two  weeks  longer. 
The  cause  of  this  temperature  was  never  discovered.  The  patient  was 
discharged  August  19th,  fifty -eight  days  after  operation,  in  excellent 
condition. 

Bacteriological  Examinaiion,  Cover-slips  and  cultures  taken  from 
the  abdominal  fluid  when  the  peritoneum  was  first  opened  were  nega- 
tive. Cover-slips  taken  from  the  seat  of  the  ulcer  and  from  the  turbid 
pelvic  fluid  mentioned  showed  medium-sized  bacilli  and  a  few  small 
cocci.  Plate  cultures  from  these  two  localities  showed  bacillus  mucosus 
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capsulatus.     Cultures  taken  from  the  bottom  of  the  draiDage-tube  four 
days  after  operation  gave  a  pure  growth  of  the  same  organism. 

Case  VI. — Male,  aged  twenty-eight  years.  Patient  entered  hospital 
with  general  peritonitis  ;  no  history  obtainable.  At  entrance  leucocytes 
10,000  per  cubic  millimetre  ;  Widal  reaction  positive ;  diazo  reaction 
positive.  Diarrhoea  followed  by  constipation  ;  no  intestinal  hemor- 
rhages. Marked  abdominal  distention,  rigidity,  pain,  and  sensitiveness. 
Date  of  perforative  symptoms  not  determined. 

Operation.  Period  after  perforation  not  known.  Ether.  Time, 
thirty  minutes.  Right  lateral  incision.  Turbid  abdominal  fluid.  Per- 
foration of  ileum  thirty  centimetres  from  caecum  ;  closed  by  continuous 
Lembert  catgut  sutures.  Irrigation  with  sterile  water ;  intestines  not 
removed.  Gauze  and  glass- tube  drainage.  Cultures  from  abdominal 
fluid,  unidentified  bacillus,  probably  bacillus  coli  communis,  or  bacillus 
mucosus  capsulatus.  Death  four  hours  after  operation,  general  peri- 
tonitis. 

Autopsy.  Intestinal  sutures  intact,  no  other  perforations.  General 
peritonitis.  Cultures  from  heart,  lungs,  kidneys,  and  brain,  bacillus 
mucosus  capsulatus ;  from  general  peritoneal  cavity,  negative. 

J.  K.,  medical  No.  1302  ;  surgical  No.  1660.  Service  of  Dr.  E.  F. 
Gushing.  Male,  aged  twenty-eight  years,  white,  German,  single, 
laborer.     Admitted  August  20, 1900  ;  discharged  August  21st.     Dead. 

History  was  obtained  subsequently  for  purposes  of  record,  but  no 
information  was  at  hand  at  time  of  entrance  for  aid  in  diagnosis. 

Family  History.     Negative. 

Previous  History.     No  former  illnesses  known.     Habits  good. 

Present  Illness.  Patient  entered  hospital  complaining  of  abdominal 
pain.  The  symptoms  began  with  headache  eight  days  previously.  For 
the  last  six  days  he  had  abdominal  pain  with  some  distention.  There 
was  diarrhoea  at  first,  but  during  the  last  few  days  there  was  but  one 
movement.  There  was  no  vomiting  or  epistaxis.  No  fever  was  noted. 
Was  in  bed  only  part  of  this  time.    Abdominal  pain  had  been  constant. 

Physical  Examination.  Patient  entered  in  the  evening,  and  no  his- 
tory was  available  to  aid  in  diagnosis.  Moderately  well  developed, 
poorly  nourished.  He  had  the  appearance  of  a  very  sick  man.  Tongue 
coated  and  dry.  Pulse  120,  irregular,  but  moderately  strong.  Tem- 
perature 100.8°.  Lungs :  on  right  side  below  clavicle  there  was 
slightly  increased  vocal  fremitus;  otherwise  negative.  Heart  appeared 
not  enlarged,  sounds  weak.  Liver  dulness  from  fourth  to  sixth  rib  in 
mammary  line.  Spleen  :  dulness  anterior  to  about  mid-axillary  line  ; 
palpation  impossible  on  account  of  distention.  Abdomen  distended, 
tympanitic,  moderately  rigid,  sensitive  to  pressure,  more  marked  in 
lower  half  and  possibly  slightly  increased  on  right  side  ;  no  rose-spots  ; 
doubtful  dulness  in  both  flanks.  Leucocytes  10,600  per  cubic  milli- 
metre at  9  P.M.  Urine :  albumin  h  per  cent.  ;  diazo  reaction  faint. 
Widal  reaction  positive  ;  both  of  these  examinations  made  the  follow- 
ing morning. 

The  case  was  thought  to  be  one  of  general  peritonitis  from  perfora- 
tion of  a  typhoid  ulcer,  although  the  existence  of  typhoid  fever  was  not 
absolutely  determined  until  the  next  morning.  Circumstances,  how- 
ever, made  an  immediate  operation  impossible.  During  the  night  he 
was  very  actively  stimulated.  The  next  morning:  the  Widal  reaction 
determined  the  diagnosis.    The  case  was  seen  by  Dr.  D.  P.  Allen  about 
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9  A.M.  The  abdominal  distention  was  extreme.  There  was  general 
tympany,  marked  muscular  rigidity,  and  general  sensitiveness.  The 
patient  was  in  a  condition  of  profound  shock.  Pulse  140  and  very 
poor  quality  ;  temperature  105.6^  ;  respirations  40.  The  case  was  con- 
sidered practically  hopeless. 

Operation,  August  2l8t,  10.30  a.m.,  by  Dr.  D.  P.  Allen.  Time,  after 
onset  of  symptoms  not  known.    Ansesthetic,  ether.    Time,  thirty  minutes. 

Incision  seven  centimetres  long  in  right  linea  semilunaris  opposite 
anterior  superior  spine.  On  opening  the  peritoneum  a  moderate  quan- 
tity of  straw-colored  fluid  and  thin  pus  escaped,  containing  fecal  matter. 
Perforation  of  the  ileum  was  found  on  the  free  border  about  two  milli- 
metres- in  diameter,  about  thirty  centimetres  from  the  csecum.  This 
was  closed  with  two  rows  of  running  catgut  sutures,  strengthened  by 
four  interrupted  silk  sutures.  There  was  considerable  agglutination  of 
the  intestinal  coils  in  the  neighborhood  of  the  perforation,  together 
with  congestion  of  the  remaining  coils  of  intestines  and  the  parietal 
peritoneum.  No  other  perforations  found.  A  considerable  amount  of 
thin  pus  was  found  high  up  under  the  liver  and  a  considerable  amount 
in  the  pelvis.  The  abdomen  was  thoroughly  irrigated  with  sterile 
water,  the  intestines  not  being  removed.  Gauze  and  glass-tube  drain- 
age from  pelvic  cavity  and  subhepatic  region.  Pulse  during  the  opera- 
tion 180,  very  weak,  often  imperceptible.  The  patient  was  highly 
stimulated  with  strychnine  and  subcutaneous  saline  infusions.  There 
was  no  reaction,  however,  and  he  died  at  3  p.m.,  four  hours  after  the 
operation. 

Bacteriological  Blxaminalion.  Cover-slips  from  the  abdominal  fluid 
showed  cocci  and  small  bacilli.  Tube  cultures  showed  a  pure  culture 
of  bacillus  coli  communis  or  bacillus  mucosus  capsulatus,  the  exact 
identity  apparently  not  having  been  established. 

Autopsy,  complete.  No.  194,  August  26th.  Anatomical  diagnosis, 
typhoid  fever,  ulceration,  and  perforation  with  general  peritonitis ; 
apical  tuberculosis  and  hypostatic  pneumonia ;  acute  splenic  tumor. 
Special  lesion  ;  thirty  centimetres  above  csecum  there  was  a  perforating 
ulcer  of  the  ileum,  closed  with  catgut  sutures,  which  were  still  intact ; 
there  were  several  other  ulcers  with  very  thin  bases  in  the  neighborhood, 
but  no  perforations.  Cultures  from  neart,  lungs,  kidneys,  and  brain 
showed  bacillus  mucosus  capsulatus ;  from  general  peritoneal  cavity, 
negative,  owing  probably  to  the  recent  irrigation. 

General  Considehatioxs.  That  all  six  cases  were  typhoid  fever 
is  readily  established.  The  Widal  reaction  was  positive  in  four  cases 
— III.,  IV.,  v.,  and  VI.  In  the  first  two  cases  of  the  series  the  Widal 
reaction  was  negative  at  entrance,  and  for  some  reason  was  not  recorded 
later.  The  course  of  the  disease  was  perfectly  typical  in  all  instances. 
A  perforation  was  found  in  all  cases  except  Case  IV.,  and  this  case  had 
a  positive  \\''idal  reaction.  Autopsy  in  the  fatal  cases — I.,  II.,  III., 
and  VI. — showed  typical  bowel  lesions. 

The  cases  with  one  exception — Case  V. — were  all  severe  infections, 
and  this  severity,  not  the  complication,  was  held  responsible  for  the 
death  in  two  cases — I.  and  III.  One  case — III. — occurred  during  a 
moderately  severe  relaj).«e,  following  a  rather  mild  primary  course. 
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The  bowels  were  constipated  in  three  cases — II.,  III.,  and  V. — in  the 
first  of  which  the  condition  was  very  marked.  In  one  case — Case  I. — 
there  was  moderate  diarrhoea.  In  Case  IV.  the  bowels  moved  easily 
with  enema,  neither  marked  constipation  nor  diarrhoea  being  observed. 
In  Case  VI.  the  bowels  were  loose  at  first,  followed  by  rather  aggravated 
constipation. 

Intestinal  hemorrhages  occurred  in  only  one  instance — Case  II.  In 
this  case  it  was  present  on  the  seventeenth  and  eighteenth  days  of  the 
disease,  was  slight  in  amount,  but  was  accompanied  with  considerable 
abdominal  pain.  The  last  hemorrhage  was  apparently  coincident  with 
the  perforation. 

The  ages  were  sixteen,  seventeen,  seventeen,  twenty-eight,  thirty-one, 
and  forty-seven.  There  was  but  one  female  in  the  series — Case  IV. 
She  was  colored,  and  no  perforation  was  found.  The  remaining  cases 
were  males,  and  white.  In  Finney's  series  but  one  case  occurred  in  a 
negro,  and  that  was  fatal. 

Signs  and  Symptoms.  As  compared  with  the  large  proportion  of 
the  more  extended  collections,  the  cases  presented  show  a  remarkably 
distinct  set  of  symptoms.  In  Case  VI.  the  patient  entered  with  unmis- 
takable signs  of  general  peritonitis,  and  the  primary  symptoms  of  per- 
foration in  this  case  were  not  observed.  The  discussion  of  the  signs 
and  symptoms  is  restricted,  therefore,  to  the  first  five  cases. 

The  date  of  appearance  of  symptoms  was  the  fifth  day  in  Case  IV.  ; 
the  eighteenth  day  in  Case  II. ;  the  twentieth  day  in  Case  V. ;  the 
twenty-first  day  in  Case  I. ;  the  forty-third  day,  the  twelfth  day  of  a 
relapse,  in  Case  III.  In  Case  VI.,  judging  from  the  probably  inaccurate 
history,  the  perforation  occurred  early,  probably  on  the  fifth  or  sixth 
day. 

The  abdominal  symptoms  were  quite  well  marked  in  all  cases.  Pain 
appeared  suddenly  in  three  cases— Cases  II.,  III.,  and  V.,  and  came  on 
gradually  in  two  cases — Cases  I.  and  IV.  It  was  confined  to  the  lower 
half  of  the  abdomen  in  three  cases — Cases  I.,  II.,  and  V.,  but  in  Case 
I.  it  eventually  radiated  to  the  upper  half  and  became  general.  In 
Case  III.  it  was  general,  and  in  Case  IV.  it  appeared  to  be  general,  but 
the  delirious  condition  of  the  patient  made  accurate  observation  impos- 
sible. The  pain  was  severe  in  three  cases — Cases  II.,  III.,  and  V. — 
and  moderate  in  two  cases — Cases  I.  and  IV.  In  Case  I.  pain  also 
radiated  to  the  penis,  which  was  the  only  instance.  Sensitiveness  to 
pressure  was  slight  in  two  cases — Cases  II.  and  IV. ;  moderate  in  Case 
III. ;  marked  in  Cases  I.  and  V.  It  was  general  in  three  cases — 
Cases  III.,  IV.,  and  V.,  and  was  confined  to  the  lower  half  of  the 
abdomen  in  two  cases — Cases  I.  and  II.  Increased  sensitiveness  in  the 
right  lower  quadrant  so  frequently  spoken  of  was  not  observed. 

Muscular  resistance  was  a  very  marked  sign  in  all  but  one  of  the 
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cases — Case  IV.  In  this  instance  the  resistance  was  but  moderate,  and 
no  perforation  was  found.  The  resistance  was  general  in  three  cases — 
Cases  I.,  IL,  and  IV.,  and  was  confined  to  the  right  half  of  the 
abdomen  in  one  case — Case  III.  In  Case  V.  it  was  confined  to  the 
lower  half  of  the  abdomen,  and  was  considerably  more  marked  on  the 
right  side.  Distention  was  observed  as  moderate  in  Cases  I.,  II.,  III., 
and  IV.,  but  was  present  to  a  slight  degree  only  in  Case  V.  Tympany 
to  a  greater  or  less  extent  was  observed  in  all  of  the  cases.  Slight 
vomiting  was  observed  in  Cases  I.,  II.,  and  III.,  and  was  absent  in 
Cases  IV.  and  V. 

The  pulse  showed  a  marked  rise  in  all  instances — 20  to  50  beats. 
The  quality  of  the  pulse  also  became  progressively  worse  with  the 
increase  in  the  number  of  beats,  and  was  a  very  valuable  sign.  In 
Case  IV.,  where  no  perforation  was  found,  the  pulse  rose  very  gradually 
from  120  to  140.  The  marked  severity  of  the  case,  however,  made  aU 
of  the  signs  and  symptoms  in  this  instance  particularly  difiicult  to 
estimate  with  much  accuracy.  The  temperature  was  unaffected  in  two 
cases — Cases  II.  and  III. — and  in  two  cases — Cases  I.  and  IV. — there 
was  a  distinct  rise,  101°  to  102.2°,  and  102.8°  to  105.5°,  respectively. 
In  but  one  case — Case  V. — was  there  a  fall  in  temperature,  and  in  this 
instance  of  but  1°  only,  102.8°  to  101.8°.  The  respiratory  rate  was 
markedly  increased.  The  nature  of  the  respirations,  however,  was 
noted  as  largely  thoracic  in  all  the  cases.  This  was  especially  marked, 
together  with  a  very  shallow  quality,  in  Case  V. 

The  condition  of  general  systemic  shock,  as  observed  shortly  before 
operation,  was  very  marked  in  Case  II.,  and  was  present  to  a  considerable 
degree  in  Case  IV.  It  was  noted  as  moderate  in  Cases  I.,  III.,  and  V. 
Cyanosis,  especially  of  the  lips  and  finger-nails,  was  marked  in  Case  V., 
moderate  in  Case  III.,  slight  in  Cases  I.  and  II.,  and  absent  in  Case  IV. 

The  white  blood  count  as  recorded  showed  a  distinct  rise  in  all  but 
one  instance — Case  I.  The  records  are  as  follows  :  Case  I.,  entrance, 
5700  per  cubic  millimetre  ;  perforation,  six  days  later,  4460  per  cubic 
millimetre.  Case  IL,  entrance,  5980  ;  perforation,  eight  days  later,  no 
count  recorded.  Case  III.,  entrance,  5700 ;  perforation,  thirty-two 
days  later,  31,600.  Case  IV.,  entrance,  9932  ;  symptoms  of  perfora- 
tion, two  days  later,  15,080.  Case  V.,  entrance,  4900 ;  perforation, 
five  days  later,  9200,  13,000,  13,200.  Case*  VI.,  entrance,  10,600.  It 
is  to  be  noted  in  Case  IV.  that  subsequent  to  the  operation  the  leuco- 
cytes on  one  occasion  rose  from  8060  to  50,660,  associated  with  consid- 
erable  abdominal  pain,  but  no  other  constitutional  effect. 

The  Condition  of  Patient  at  Operation.  The  cases  with  but 
one  exception — Case  V. — were  rather  unfavorable  to  operation,  two 

'Mg  quite  so,  and  one  practically  hopeless.     As  this  is  regarded  as  of 
lerable  importance,  the  conditions  will  be  given  in  more  detail : 
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Case  I.  The  patient's  condition  was  poor,  although  not  absolutely 
unfavorable  to  operation.  The  perforation  occurred  on  the  twenty-first 
day  of  the  disease,  in  a  moderately  severe  case,  before  the  p^itient  had 
begun  to  recover  at  all  from  the  effects  of  his  illness.  He  was  weak 
and  emaciated,  and  had  comparatively  little  recuperative  power.  Case 
11.  This  case  was  quite  unfavorable  for  operation.  The  patient  was  a 
strong,  athletic  boy,  but  the  case  had  run  a  severe  course,  and  the  per- 
foration occurred  on  the  eighteenth  day  during  the  very  height  of  the 
disease.  The  patient  was  weak  and  exhausted,  and  the  rapidity  with 
which  he  succumbed  to  the  peritoneal  infection  was  not  surprising. 
Case  III.  This  case  was  somewhat  more  favorable,  although  not  very 
promising.  The  perforation  occurred  during  the  height  of  a  rather 
severe  relapse,  being  the  forty-third  day  of  the  disease,  the  twelfth  day 
of  the  relapse.  He  was  quite  weak,  but  appeared  at  the  time  to  have 
a  fair  degree  of  strength.  Case  IV.  The  case  was  desperately  sick  at 
the  time  perforation  was  feared,  but  the  symptoms  appeared  so  early, 
the  fifth  day,  that  the  patient's  constitution  had  not  been  badly  reduced. 
On  this  account  it  is  believed  she  would  have  stood  fairly  well  a  more 
extensive  operation.  Case  V.  The  condition  of  this  patient  was  very 
favorable  for  operation,  in  marked  contrast  to  the  other  cases.  The 
case  was  mild,  and  when  the  perforation  occurred,  the  twentieth  day, 
the  temperature  had  begun  to  come  down  ;  he  was  not  badly  reduced. 
Case  YI.  The  case,  as  stated,  was  in  extremis  at  entrance,  and  was 
regarded  as  practically  hopeless. 

Duration  of  Symptoms.  The  lapse  of  time  between  the  first 
appearance  of  symptoms  and  the  operation  was  short  in  all  but  one 
instance — Case  II.  In  Case  III.  the  operation  was  performed  one  hour 
after  the  appearance  of  symptoms.  Cases  V. ,  IV.,  and  I.  were  operated 
upon  within  three,  four,  and  five  hours,  respectively,  although  the  exact 
time  of  suspected  perforation  in  Case  IV.  was  somewhat  indefinite, 
owing  to  the  delirium  of  the  patient.  Case  11.  was  opened  eight  hours 
after  definite  symptoms  first  appeared ;  three  days  previously  the  patient 
had  had  abdominal  pain  following  a  tub  bath,  which  grew  less  the  next 
day,  disappeared  entirely  the  day  before  active  symptoms,  and  was 
entirely  unassociated  with  constitutional  signs  suggesting  perforation. 
The  duration  of  symptoms  in  Case  VI.  could  be  only  roughly  estimated, 
as  perforation  occurred  before  entrance,  but  it  was  probably  twenty-four 
to  forty-eight  hours. 

Operation.  The  technique  of  the  operations  presented  very  little  that 
was  distinctive.  The  anaesthetic  was  general  in  four  cases,  local  in  two 
cases.  Chloroform,  very  lightly  given  and  preceded  by  morph.  sulph., 
gr.  one-quarter,  was  administered  in  Cases  I.,  II.,  and  V.  Ether  was 
similarly  given  in  Case  VI.  Local  ansasthesia,  cocaine  solution,  ^  and 
1  per  cent.,  preceded  by  morph.  sulph.,  gr.  one-quarter,  was  employed. 
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in  Cases  III.  and  IV.  In  Case  V.  the  abdomen  was  entered  under 
cocaine,  but  the  nervous  condition  of  the  patient  required  the  admiuis- 
tration  of  chloroform. 

The  incision  in   each  instance  was  in  the  right  linea  semilunaris 
opposite  the  anterior  superior  spine,  three  to  nine  centimetres  long.    In 
each   instance,  except  Case  IV.,  the  caecum  was  readily  found,   the 
ileum,  csecum,  and  appendix  examined.     In  Case  IV.  the  peritoneal 
cavity  was  so  visibly  normal  that  the  ileum  was  not  withdrawn.     This, 
however,  was  considered  a  fault  in  the  operation.     An  examination  of 
the  ileum  was  made  for  about  one  metre  in  Cases  I.,  II.,  and  V.,  but  in 
Cases  III.  and  VI.  the  inspection  was  not  carried  beyond  the  perfora- 
tion.    In  all  cases  careful  search  was  made  for  thin  areas,  threatening 
perforations,  as  well  as  for  complete  perforations.    The  perforation  was 
excised  in  no  instance.     The  closure  of  the  perforation  was  by  two  rowB 
of  continuous  Lembert  sutures  in  each  case,  in  two  of  which — Cases  V. 
and  VI. — ^these  were  strengthened  by  another  line  of  interrupted  silk 
sutures.     The  suture  material  was  catgut  in  Cases  I.  and  VI.,  and  silk 
in  the  remainder.     The  irrigation  was  with  very  large  quantities  of 
sterile  water,  by  means  of  a  large  flushing  tube.     With  this  tube  all 
parts  of  the  peritoneal  cavity  were  readily  reached,  special  attention 
being  given  to  the  lumbar  fossae  and  pelvic  cavity.     Only  the  portion 
of  the  ileum  examined  was  removed  from  the  abdomen,  and  an  effort 
was  made  to  handle  the  intestines  as  little  as  possible.     Drainage  was 
used  in  all  cases  except  the  exploration — Case  IV.    Iodoform  gauze 
alone  was  used  in  Cases  I.  and  II. ;  glass-tube  and  iodoform  gauze  in 
Cases  III.  and  VI.,  and  a  single  glass  drainage  tube  from  the  pelvis  in 
Case  V.    The  site  of  the  suture  was  left  close  to  the  abdominal  wall  in 
all  instances.     The  wounds  were  all  partially  closed  with  interrupted 
silkworm-gut  sutures  through  all  layers,  except  Case  IV.,  which  was 
completely  closed  with  interrupted  buried  silk  sutures.     The  time  of 
operation  was  twenty  minutes  in  one  case,  twenty-five  minutes  in  two 
cases,  and  thirty  minutes  in  two  cases.     In  Case  V.  fifty-five  minutes 
were  consumed,  fifteen  minutes  in  going  through  the  abdominal  wall 
under  cocaine,  and  forty  minutes,  or  the  remainder  of  the  operation^ 
under  chloroform.      The   condition   of    the   patient   was  apparently 
unaffected  by  the  operation  in  Cases  III.  and  IV.;  it  was  excellent  in 
Case  V. ;  was  poor  in  Cases  I.  and  II.,  and  very  bad  in  Case  VI. 

Pathology.  Pathological  observations  of  the  cases  are  of  special 
interest,  and  it  is  to  be  greatly  regretted  that  more  complete  autopsies 
could  not  be  obtained. 

There  was  a  moderate  degree  of  peritonitis  at  the  time  of  operation 
in  all  the  cases  of  perforation,  judging  from  the  amount  of  free  fluid  in 
the  abdominal  cavity.  In  Case  I.  there  was  considerable  dark-brown 
fluid  with  fecal  odor ;  in  Case  II.  a  moderate  amount  of  dark  fluid  ;  in 
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Case  III.  a  small  amount  of  brownish  fluid ;  in  Case  V.  a  moderate 
amount  of  thin,  yellowish-gray  fluid,  and  in  the  pelvis  a  large  amount 
of  thin,  purulent-looking  fluid ;  in  Case  VI.  a  moderate  amount  of 
straw-colored  fluid  with  a  large  accumulation  of  thin,  purulent  fluid 
under  the  liver  and  in  the  pelvis. 

The  perforation  was  single  in  each  instance,  and  occurred  on  the  free 
border  of  the  ileum.  In  only  one  case — Case  II. — was  a  threatening 
perforation  found.  The  perforations  were  all  small,  two  to  three  milli- 
metres in  diameter,  and  were  surrounded  by  an  indurated  friable  base 
about  two  centimetres  in  diameter  in  several  instances.  In  one  case — 
Case  II. — there  was  a  small  amount  of  fibrinous  exudate  in  the  neigh- 
borhood of  the  perforation.  The  perforations  were  eight,  eleven, 
twenty-five,  thirty,  and  forty-five  centimetres  from  the  csecum  in  Cases 
L,  v.,  II.,  VI.,  and  III.,  respectively. 

The  ileum,  aside  from  the  perforation,  was  altered  in  each  instance, 
ranging  from  slight  congestion  to  a  thickened  dark  appearance.  The 
appendix  was  normal  in  all  cases.  The  csecum  was  appreciably  con- 
gested in  Case  I.  only.  The  remaining  coils  of  intestines  were  slightly 
congested  in  Case  I.  In  Case  V.  those  lying  in  the  pelvis  were  con- 
siderably congested ;  in  Case  VI.  there  was  a  marked  congestion,  and 
agglutination  of  the  coils  in  some  places.  The  parietal  peritoneum  was 
appreciably  congested  in  Cases  I.  and  VI.  only.  In  none  of  the  cases 
were  there  fibrinous  flakes  in  the  peritoneal  cavity,  except  for  a  small 
amount  of  deposit  about  the  perforation  in  Case  II.  No  adhesions 
were  observed  in  any  of  the  cases  except  in  Case  VI.  In  Case  IV.,  in 
which  the  symptoms  appeared  on  the  fifth  day  and  no  perforation  was 
found,  the  abdominal  cavity  was  perfectly  normal  so  far  as  could  be 
observed. 

Bacteriology,  Bacteriological  examination  of  the  free  abdominal 
fluid  was  made  in  all  cases,  but  in  only  one  instance  was  a  culture  taken 
from  the  perforation.  Cover-slip  preparations  from  Case  I.  showed  a 
medium-sized  bacillus  and  a  small  coccus ;  plate  cultures  grew  bacillus 
coli  communis  only.  Case  II.  showed  a  pure  growth  of  bacillus  coli 
communis  in  plate  cultures.  Case  III.  showed  in  cover-slips  a  few  cocci 
and  numerous  bacilli ;  in  plate  cultures,  a  pure  growth  of  staphylo- 
coccus pyogenes  aureus.  Case  IV.,  in  which  no  perforation  was  found, 
cover-slips  and  cultures  were  negative.  Case  V.,  cover- slips  and  cul- 
tures from  fluid  on  first  opening  the  abdomen  were  negative  ;  cover-slip 
preparations  from  the  perforation  and  the  turbid  pelvic  fluid  showed 
numerous  medium-sized  bacilli  and  a  few  cocci.  A  plate  culture  from 
these  two  localities  gave  a  pure  growth  of  bacillus  mucosus  capsulatus ; 
a  tube  culture  taken  from  the  bottom  of  the  drainage-tube  in  the  pelvis 
four  days  after  operation  showed  a  pure  culture  of  the  same  organism. 
In  Case  VI.  cover-slip  preparations  showed  cocci  and  small  bacilli,  the 
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nature  of  which  was  not  definitely  determined,  but  was  apparently 
bacillus  coli  communis  or  bacillus  mucosus  capsulatus. 

Autopsies,  complete,  Case  VI.,  or  restricted,  Cases  I.,  II.,  and  III., 
were  made  in  the  four  cases  of  death.  General  peritonitis  was  present 
in  two  cases  only — Cases  II.  and  VI. — in  the  other  two  cases  the  gen- 
eral peritoneal  cavity  being  free  from  fluid  and  adhesions,  and  the  cul- 
tures from  the  same  being  negative.  Case  I.,  death  seventy-five  hours 
after  operation,  showed  a  local  peritonitis  about  the  gauze  packing, 
into  which  the  original  perforation  and  four  small  neighboring  perfora- 
tions opened  ;  the  catgut  sutures  were  almost  entirely  absorbed ;  no 
general  peritonitis ;  the  ileum  showed  several  large  confluent  ulcers, 
not  perforating.  Cultures  from  the  local  peritonitis  showed  bacillus 
coli  communis ;  cover^slips  and  cultures  from  general  peritoneal  cavity 
were  negative.  Case  II.,  death  sixteen  hours  after  operation,  sutures 
intact,  no  other  perforations ;  general  peritonitis,  cultures  growing 
bacillus  coli  communis.  Case  III.,  death  fifty-eight  hours  after  opera- 
tion ;  intestinal  sutures  intact,  no  additional  perforation ;  no  general 
peritonitis,  cover-slips  and  cultures  from  general  peritoneal  cavity  nega- 
tive. Case  VI.,  death  four  hours  after  operation ;  suture  intact,  no 
other  perforations  :  general  peritonitis ;  cultures  from  heart,  lungs,  kid- 
neys, and  brain  showed  bacillus  mucosus  capsulatus ;  cultures  from  gene- 
ral peritoneal  cavity  were  negative,  probably  owing  to  recent  irrigation. 

Results.  In  considering  the  results  of  these  cases  from  the  stand- 
point of  operations  for  the  relief  of  typhoid  perforation,  it  is  manifestly 
improper  to  include  Case  VI.,  which  was  suffering  from  general  peri- 
tonitis before  the  case  was  seen  at  all,  and  was  operated  upon  solely  for 
the  relief  of  the  abdominal  infection.  Case  IV.,  in  which  no  perfora- 
tion was  found,  adds  one  other  to  the  increasing  list  of  explorations 
without  untoward  results  in  cases  of  suspected  perforation,  but  cannot, 
of  course,  be  included  in  the  list  of  cases  where  perforation  has  actually 
occurred.  In  the  four  remaining  cases  with  perforation,  one  alone 
recovered.  Case  V.  In  all  four  cases  there  was  a  sufficient  degree 
of  peritonitis  to  cause  an  accumulation  to  a  greater  or  less  degree  of 
free  abdominal  fluid,  in  which  organisms  were  found  in  both  cover- 
slip  preparations  and  cultures.  Only  one  case — Case  II. — as  shown  at 
autopsy,  died  of  general  peritonitis.  In  this  instance  the  operation  was 
deferred  eight  hours,  the  longest  delay  in  the  series,  and  an  evident 
mistake.  The  other  two  fatal  cases — Cases  I.  and  III. — showed  local 
peritonitis  about  the  packing,  as  occurs  in  any  abdominal  wound  that 
is  drained,  but  the  general  peritoneal  cavity  was  free  from  fluid  and 
adhesions,  and  no  organisms  were  obtained  from  it  in  cover-slip 
preparations  or  cultures.  It  can  be  safely  said,  then,  that  whatever 
else  one  may  wish  to  consider  the  cause  of  death  in  these  two  cases,  it 
was  not  general  peritonitis.      A  very  large  percentage  of  the  fatal 
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cases  following  operation  so  far  reported,  at  least  80  per  cent.,  died 
from  general  peritonitis.     The  percentage  cannot  be  given  with  any 
great  degree  of  accuracy,  however,  owing  to  the  small  number  of  post- 
mortem examinations.     The  fact  that  it  was  possible  to  prevent  the 
occurrence  of  general  peritonitis  in  three  out  of  four  cases  of  perfora- 
tion is  worthy  of  note  despite  the  fact  that  only  one  case  recovered. 
The  two  fatal  cases  without  general  peritonitis — Cases  I.  and  III. — 
lived  seventy-six  and  fifty-eight  hours,  respectively,  after  operation. 
In  Case  III.  the  perforation  occurred  at  the  height  of  a  moderately 
severe  relapse,  in  which  the  clinical  evidence  of  increasing  typhoidal 
toxsemia  was  apparent  before  operation.     The  operation  was  performed 
under  local  ansesthesia  without  shock  to  the  patient  that  was  apparent 
to  careful  observation.     It  is  confidently  believed  that  this  death  was 
due  to  typhoidal  toxsemia,  and  was  independent  of  the  operation.     As 
a  complete  autopsy  was  not  obtainable,  however,  this  statement  cannot 
be  maintained  with  absolute  certainty,  although  it  is  very  strongly 
supported  by  clinical  symptoms  and  the  absence  of  general  peritonitis. 
In  Case  I.  perforation  occurred  on  the  twenty-first  day  during  the 
height  of  the  fever  in  a  moderately  severe  case,  before  the  patient  had 
b^un  to  recover  from  the  effects  of  the  disease,  and  it  was  evident 
that  he  had  very  little  recuperative  power.     The  clinical  appearance  of 
the  patient  on  the  last  day  of  life  was  one  of  exhaustion  and  gradual 
heart  failure,  and  was  not  unexpected,  owing  to  the  condition  of  low 
vitality  which  was  apparent  before  operation.      This  of  course  was 
added  to  very  materially  by  the  shock  of  operation,  which  was,  unfor- 
tunately it  is  believed  in  this  instance,  performed  under  general  rather 
than  local  anaesthesia.     It  was  also  undoubtedly  added  to  in  a  consid- 
erable degree  by  four  subsequent  perforations  near  the  original  lesion. 
The  closure  of  the  perforation  was  not  successful,  owing  to  the  subse- 
quent absorption  of  the  catgut  sutures.     By  rare  good  fortune  the  four 
subsequent  perforations  had  opened  along  the  line  of  drainage,  and  the 
extravasation  was  being  cared  for  completely,  as  far  as  could  be  seen 
at  autopsy,  by  the  gauze  drainage  going  down  to  the  original  perfora- 
tion.    The  general  peritoneal  cavity  was  entirely  free  from  evidences 
of  peritonitis,  there  being  no  fluid  or  adhesions,  and  the  cover-slip 
preparations  and  cultures  from  the  same  being  negative.     It  is  believed 
that  the  patient  died  of  exhaustion.     It  is  certain  he  did  not  die  of 
general  peritonitis.     Here,  again,  however,  the  absence  of  complete 
autopsy  leaves  the  absolute  cause  of  death  somewhat  in  doubt. 
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Prequencx  and  Mortality  of  Perforation.  While  the  per- 
centage of  deaths  resulting  from  typhoid  fever,  and  more  particu- 
larly the  proportion  of  these  deaths  due  to  perforation  of  the  bowel 
is  a  well-established  fact  and  quite  generally  known,  we  believe 
that  the  specific  appreciation  of  the  appalling  number  of  these 
individual  cases  of  perforation  is  by  no  means  appreciated  by  the 
medical  profession  in  general.  While  we  all  appreciate  that  the  death 
rate  from  typhoid  fever  is  from  7  to  14  per  cent.,  averaging,  probably, 
for  the  entire  United  States  about  10  per  cent.,  and  that  of  these  fully 
one-third  are  due  to  perforation,  we  think  that  few  could  have  read 
without  marked  surprise  the  statistics  recently  collected  by  Dr.  H.  M. 
Taylor  in  an  article  on  *'  Typhoid  Perforation  :  Its  Frequency,  Prog- 
nosis, Diagnosis,  and  Treatment,"  New  York  Medical  Journal,  Feb- 
ruary 1,  1902,  vol.  Ixxv.  p.  193.  From  various  statistical  sources 
gathered  in  1896  the  author  has  determined  the  number  of  cases  of 
typhoid  fever  in  the  United  States  as  about  500,000  per  annum,  and 
the  death  rate  about  50,000,  which  is  doubtless  a  very  fair  average 
mortality.  The  frequency  of  perforation  has  been  so  definitely  estab- 
lished from  so  many  sources  as  being  about  33}  per  cent,  of  the  deaths, 
that  this  number  can  hardly  be  questioned.  This  would  give  a  death 
rate  of  something  over  16,660  cases  from  perforation  in  typhoid  fever 
in  one  year  in  the  United  States.  Of  this  number  it  is  now  definitely 
known  that  5000  to  8000  cases  annually  can  be  saved  by  operative 
interference.  These  figures  represent,  we  believe,  an  adequate  appreci- 
ation of  the  usefulness  of  surgical  interference  in  the  United  States  at 
the  present  time,  and  are  certainly  striking  and  instructive. 

Owing  to  the  very  rapid  medical  and  surgical  progress  along  the 
lines  of  diagnosis  and  treatment  in  typhoid  perforation  during  the  last 
five  years,  the  usefulness  of  operation  in  such  cases  has  become  estab- 
lished so  far  beyond  the  possibility  of  any  doubt  that  it  is  no  longer 
found  necessary  to  urge  and  justify  the  procedure  in  the  large  majority 
of  the  cases.     The  question  of  recovery  in  such  cases  without  operation 
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is  a  matter  of  very  grave  doubt,  although  it  has  been  absolutely  known 
to  occur  in  a  few  isolated  instances  where  the  damage  was  well  local- 
ized near  the  caecum,  the  cases  assuming  more  the  characteristics  of 
appendicitis  than  those  of  perforation.  It  is  an  unwarrantable  assump- 
tion, however,  that  unoperated  ca^es  recovering  from  mild  or  even 
marked  symptoms  of  perforation  are  actual  cases  of  recovery  from  per- 
foration itself.  At  a  time  when  medical  treatment  was  practically  the 
only  means  employed,  the  possibility  of  recovery  was  a  very  serious 
question  even  among  the  best  authorities.  In  an  article  by  Dr.  R.  H. 
Fitz  (Transactions  of  the  Association  of  American  Physicians,  1891,  vol. 
vi.  p.  200)  on  '*  Intestinal  Perforation  iu  Typhoid  Fever:  Its  Prog- 
nosis and  Treatment,"  the  author  states:  '*  Since  perforation  of  the 
intestine  in  typhoid  fever  may  take  place  without  any  subjective 
symptoms,  and  since  suggestive — even  so-called  characteristic — symp- 
toms may  occur  without  any  perforation  having  taken  place,  it  must 
be  admitted  that  recovery  from  such  symptoms  is  no  satisfactory  evi- 
dence of  recovery  from  perforation."  Any  practitioner  who  has  been 
intimately  associated  with  typhoid  fever  for  any  length  of  time  has 
seen  cases  of  typhoid  suggesting  perforation  that  have  gone  on  to  re- 
covery, but  too  ofteu  there  has  been  an  unwarranted  assumption  that 
perforation  actually  occurred,  and  the  instance  has  been  mentioned  as 
a  remarkable  cure.  SlDce  the  usefulness  of  operation  has  been  estab- 
lished iu  these  cases  it  has  become  a  well-known  fact  that  the  gravest 
symptoms  of  perforation  may  be  present  without  the  actual  lesion, 
and,  on  the  other  hand,  a  rather  premature  assumption  from  vague 
symptoms  has  been  absolutely  justified  by  the  discovery  of  perforation 
at  operation.  It  is  needless  to  say  that  these  remarks  apply  to  the 
diagnosis  of  perforation  and  not  to  the  diagnosis  of  general  peritonitis 
following  perforation.  The  same  position,  however,  the  lack  of  signs 
and  symptoms  corresponding  to  the  actual  pathological  condition,  has 
been  long  since  established  with  reference  to  general  peritonitis  that 
has  recently  been  demonstrated  with  reference  to  typhoid  perforation. 
The  man  who  assumes  an  unassailable  position  in  either  one  of  the 
above-mentioned  conditions  in  instances  which  cannot  be  subjected  to 
actual  demonstration,  can  no  longer  be  considered  to  hold  a  tenable 
and  justifiable  position.  It  must  be  admitted  at  the  present  time  that 
it  is  a  far  safer  and  much  more  justifiable  assumption  that  the  mor- 
tality in  unoperated  cases  of  intestinal  perforation  in  typhoid  fever  is 
practically  100  per  cent. 

It  was  eighteen  years  ago  that  the  first  operation  for  perforation 
was  performed.  Dr.  W.  W.  Keen,  in  1898,  in  his  book  on  Surgical 
Complications  and  Seqiielce  of  Typhoid  Fever,  published  a  table  of  83 
cases  collected  by  Dr.  T.  S.  Westcott,  and  in  the  Journal  of  the  Ameri- 
can Medical  Association  for  January  20,  1900,  in  an  article  on  **  The 
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Surgical  Treatment  of  Perforation  of  the  Bowel  in  Typhoid  Fever," 
the  same  author  gives  a  table  of  75  additional  cases  collected  by  Dr. 
M.  B.  Tinker,  158  cases  in  all,  which  were  considered  to  include  all 
the  cases  published  to  January  1,  1900.  Since  that  time  the  number  of 
published  cases  has  rapidly  increased,  but  owing  to  greater  familiarity 
with  the  subject  and  the  increased  frequency  of  operation  it  is  believed 
that  the  number  of  published  cases  is  far  below  the  number  of  opera- 
tions performed,  especially  in  unsuccessful  cases.  The  majority  of 
the  reports  have  been  glaringly  incomplete,  indicating  either  a  deplor- 
able lack  of  scientific  observation,  or  failure  on  the  part  of  the  writers 
to  appreciate  the  increasing  necessity  for  careful  and  detailed  reports 
in  such  cases.  The  grosser  and  more  evident  facts  with  reference  to 
diaguosis  have  already  been  well  establiahed,  but  the  refinemente  in 
diagnosis  which  are  going  to  make  it  possible  to  detect  the  occurrence 
of  this  complication  at  a  much  earlier  stage  and  in  a  much  larger  pro- 
portion of  the  cases  are  still  lacking.  The  question  of  general  peri- 
tonitis ought  not  to  enter  at  all  into  the  consideration  of  perforation. 
Many  of  the  pathognomonic  signs,  so-called,  of  perforation  are  now 
known  to  be  merely  an  indication  of  general  peritonitis.  It  is  only  by 
keeping  these  two  conditions  distinctly  separated  in  the  general  medi- 
cal mind  that  the  diagnosis  of  perforation  is  to  be  more  frequently  and 
more  accurately  made,  and  it  is  only  by  strict  and  careful  attention 
from  now  on  to  the  refinements  of  diagnosis  that  we  shall  be  saved  the 
humiliation  of  operating  for  perforation  and  so  frequently  finding 
extensive  peritoneal  infection.  Much  improvement  in  operative  tech- 
nique at  the  present  time  cannot  be  expected,  as  this  has  already 
reached  as  advanced  a  stage  of  perfection  as  our  present  surgical 
knowledge  will  permit.  Improvement  is  to  be  looked  for  almost 
entirely  along  the  line  of  early  and  accurate  diagnosis,  which  can  only 
be  the  result  of  careful  clinical  observation,  and  what  is  of  equal  or 
even  greater  importance,  of  accurate  pathological  study.  The  path- 
ology of  these  cases,  especially  the  information  afforded  by  extended 
post-mortem  examinations  in  unsuccessful  cases,  has  been  even  more 
neglected  than  the  clinical  study,  whereas  the  whole  question  of  prog- 
nosis and  of  the  causes  of  death  depend  absolutely  upon  post-mortem 
findings.  With  but  relatively  few  exceptions  it  has  been  assumed  that 
the  mortality  following  operation  has  been  due  to  general  peritonitis. 
It  cannot  be  denied  at  the  present  time  that  this  is  not  for  the  most 
part  a  correct  view,  but  the  comparatively  few  post-mortem  examinations 
recorded  certainly  indicate  that  a  good  many  of  the  unsuccessful  capes 
die  from  causes  entirely  independent  of  the  operation,  and  which  at  the 
present  time  are  beyond  means  of  control.  It  is  in  the  hope  of  stimu- 
lating interest  in  the  more  uncertain  points  of  diagnosis,  and  especially 
in  the  pathological  knowledge  of  these  cases,  as  well  as  affording  some 
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definite  suggestions  for  accomplishing  these  objects,  that  the  present 
lirticle  is  presented.  Many  of  the  observations  contained  in  this  paper 
have  been  suggested  by  cases  of  typhoid  perforation  studied  at  the 
Lakeside  Hospital  in  Cleveland  during  the  last  four  years,  several  of 
which  were  reported  by  the  writer  from  the  surgical  clinic  of  the  hos- 
pital in  The  American  Journal  of  the  Medical  Sciences,  Jan- 
uary, 1902,  vol.  cxxiii.  p.  38,  **  Laparotomy  for  Perforation  in  Typhoid 
Fever." 

It  may  seem  at  first  that  it  requires  considerable  temerity  to  speak 
•of  the  diagnosis  of  typhoid  perforation  from  a  purely  surgical  stand- 
point.    The  view  of  the  medical  profession,  however,  has  changed  so 
radically  with  reference  to  the  treatment  of  perforation,  that  it  may 
almost  be  said  to  come  under  the  head  of  a  surgical  rather  than  a 
medical  complication,  in  the  same  manner  in  which  appendicitis  is  now 
•brought  to  the  observation  of  the  surgeon,  not  solely  at  a  time  when 
•operation  is  immediately  demanded,  but  for  the  sake  of  diagnosis  in 
doubtful  or  somewhat  obscure  conditions.     Surgical  aid  in  tLe  diag- 
nosis of  appendicitis  has  become  of  the  utmost  value,  and  we  feel 
equally  certain  that  much  the  same  consideration  will  prevail  with  refer- 
ence to  typhoid  perforation.     It  is  largely  on  this  account  that  the 
surgical  interest  in  typhoid  fever  in  general  has  recently  become  so 
manifest.     The  physical  conditions  of  the  abdomen  are  often  so  altered 
during  the  course  of  typhoid  fever  that  the  surgeon  who  is  unfamiliar 
with  the  typhoidal  abdomen  is   utterly  incapable  of  giving  a  well- 
considered  opinion  in  cases  of  suspected  perforation.     It  was  in  view 
of  this  fact  that  Dr.  Osier,  a  few  years  ago,  so  strongly  urged  the 
desirability  of  surgical  observation  of  the  typhoid  cases  at  the  Johns 
Hopkins  Hospital,  and  it  is  largely  on  account  of  the  lack  of  oppor^ 
tunity  for  such  observation  among  surgeons  in  general  that  so  little  has 
been  done  on  the  subject  outside  of  large  hospitals.    The  desirability 
of  surgical  familiarity  with  the  abdominal  conditions  in  all  stages  of 
typhoid  fever  cannot  be  too  strongly  urged,  and  its  importance  cannot 
be  over-estimated. 

Etiological  Considerations.  In  considering  the  subject  of  in- 
testinal perforation  in  typhoid  fever,  there  are  a  number  of  points  in 
the  etiology  of  the  condition  which  have  already  been  determined  with 
all  the  accuracy  that  is  desirable,  and  which  can  be  dispensed  with  in 
a  few  words.  The  time  ai  which  the  perforation  occurs,  so  far  as  diag- 
nosis is  concerned,  is  of  no  consequence.  It  most  frequently  occurs 
during  the  third  week,  but  in  one  of  the  Lakeside  series  there  were 
very  marked  suggestions  of  perforation  in  one  case  on  the  fifth  day  of 
the  disease,  although  no  perforation  was  found,  and  in  another  case 
general  peritonitis  had  followed  a  perforation  occurring  on  the  sixth 
day,  as  nearly  as  could  be  made  out  from  the  history.     It  may  occur 
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late  in  a  prolonged  convalescence,  or  in  a  relapse,  so  that  from  a  stand- 
point of  diagnosis  the  stage  at  which  the  patient  has  arrived  in  the 
illness  must  be  entirely  overlooked.  The  time  of  perforation  is  of 
much  consequence,  however,  with  reference  to  the  general  condition  of 
the  patient  and  to  the  way  in  which  operation  is  borne,  as  will  be 
mentioned  later.  The  severity  of  the  fever  can  be  overlooked  entirely 
in  diagnosis,  except  for  the  fact  that  diagnosis  is  more  difficult  in 
severely  sick  cases,  where  one  scarcely  ever  finds  the  indications  so 
marked.  It  is  the  opinion  of  Dr.  Osier  that  it  occurs  more  frequently 
in  severe  cases ;  but  medical  opinion  in  general  is  quite  divided,  and 
from  the  study  of  the  reported  cases  one  is  certainly  justified  in  a  con- 
servative opinion.  It  certainly  appears  to  occur  about  as  frequently 
in  mild  as  in  severe  cases,  and  in  any  event  it  occurs  so  frequently  in 
both  classes  that  the  mildness  or  severity  of  the  disease  can  be  entirely 
laid  aside  with  reference  to  diagnosis.  The  matter  of  condipation  and 
diarrho&%  is  of  little  consequence  in  diagnosis,  the  cases  being  so  equally 
divided  that  these  conditions  can  also  be  overlooked.  The  question  of 
age  and  sex  is  of  slightly  more  importance,  but  this  also  can  be  over- 
looked almost  entirely.  It  occurs  much  more  frequently  in  young 
adults,  but  three  or  four  cases  have  been  reported  in  children  under 
fifteen  years.  It  also  occurs  much  more  frequently  in  males  than  in 
females.  Neither  of  these  conditions  can  influence  the  diagnosis  to  any 
appreciable  degree,  however,  except  that  one  might  be  justified  in 
delaying  a  little  longer  in  cases  of  young  children.  It  is  of  somewhat 
curious  interest  that  only  two  instances  of  operation  for  perforation  in 
a  negro  have  been  reported,  and  that  in  only  one  of  these  was  perfora- 
tion actually  found.  The  question  of  intestinal  hemorrhage  is  of  some- 
what more  importance,  but  mainly  from  the  fact  that  its  occurrence  at 
the  time  is  very  apt  to  mask  or  simulate  perforation  and  render  diag- 
nosis much  more  difiGlcult.  As  an  etiological  feature,  however,  ante- 
cedent to  perforation,  we  believe  it  can  be  entirely  overlooked.  The 
occurrence  of  hemorrhage  is  purely  fortuitous,  and  depends  solely  upon 
the  chance  of  the  ulcerating  surface  encroaching  upon  a  vessel  of  con- 
siderable size.  It  cannot  be  assumed  that  the  ulcer  is  approaching  the 
peritoneal  surface  more  rapidly  on  that  account,  or  that  the  process 
will  even  eventuate  in  perforation  merely  because  the  hemorrhage  has 
occurred.  A  comparatively  small  number  of  the  reported  cases  of 
perforation  have  been  preceded  by  hemorrhage,  and  it  is  only  a  small 
percentage  of  the  eases  of  hemorrhage  that  have  eventuated  in  per- 
foration. In  instances  where  the  relation  is  suggested  it  is  almost 
invariably  a  mere  assumption  that  hemorrhage  has  come  from  the 
particular  ulceration  that  has  gone  on  to  perforation.  So  that  in  con- 
sidering the  diagnosis  of  perforation  we  think  one  can  entirely  overlook 
as  etiological  factors  the  period  of  the  disease  in  which  the  perforation 
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occurs,  the  severity  of  the  disease,  the  occurrence  ot  const! pation  or 
diarrhoea,  the  question  of  age,  sex,  and  color,  and  the  occurrence  of 
hemorrhage  from  its  purely  etiological  standpoint. 

Symptoms  and  Signs  of  Perforation.  In  considering  the  sjpnp- 
ioms  and  signs  of  perforation  we  believe  it  is  of  the  utmost  importance 
to  preserve  a  sliarp  distinction  between  the  two.  Some  of  the  signs  of 
parforation  are  doubtless  always  present,  although  possibly  unobserved 
or  misinterpreted.  The  amount  of  dependence  one  can  place  on  symp- 
toms,  however,  depends  entirely  upon  the  mental  condition  of  the 
patient  and  his  appreciation  of  sensations.  The  patient  whose  facul- 
ties are  moderately  alert  can  afford  very  material  aid  through  his  per- 
ception of  pain  and  his  own  conception  of  being  very  much  worse  or 
very  much  better.  In  proportion  to  the  amount  of  apathy  so  often 
present  to  a  greater  or  less  degree,  these  sensations  are  much  less 
acute,  and  the  patient's  ideas  regarding  himself  are  of  much  less  con- 
sequence. In  deeply  apathetic  or  delirious  cases  the  question  of  symp- 
toms must  almost  invariably  be  largely  or  entirely  set  aside.  Conse- 
quently in  the  latter  class  of  cases,  which  are  almost  always  the  severely 
sick  cases,  one  must  rely  almost  entirely  upon  physical  signs  and 
phenomena.  As  in  so  many  other  conditions,  in  the  cases  in  which  one 
is  most  desirous  of  mailing  an  early  and  careful  diagnosis,  the  means 
at  hand  for  making  this  diagnosis  are  much  more  strictly  limited  than 
in  less  severe  cases  where  one  can  risk  a  little  larger  margin  of  error. 
It  is  thus  evident  that  in  most  severe  cases  one  is  forced  to  be  more 
radical  in  his  diagnosis  and  establish  the  presumption  of  perforation  on 
somewhat  less  suflicient  grounds.  These  two  distinctions,  then,  between 
signs  and  symptoms  on  the  one  hand,  and  the  clear-minded  as  against 
the  apathetic  and  delirious  patients  on  the  other,  at  once  assume  pro- 
portions of  the  very  highest  importance,  and  it  does  not  seem  to  the 
writer  that  these  considerations  can  be  too  strongly  urged.  These  are 
distinctions  to  which  we  feel  justified  in  making  frequent  reference. 

Symptotns.  In  considering  first  the  symptoms  of  perforation  one 
finds  for  consideration  pain,  sensitiveness,  the  sensations  associated  with 
systemic  shock,  and  the  sensations  of  altered  respiration.  These  have 
been  named  in  the  order  of  their  relative  importance  in  the  vast 
majority  of  cases  in  which  the  sensibility  of  the  patient  is  sufiiciently 
acute  to  make  them  of  any  use  whatsoever. 

Abdominal  pain  is  by  far  the  most  important  symptom,  and  if  present 
demands  the  utmost  consideration  in  forming  a  diagnosis.  This  is 
especially  true  where  the  patient  has  been  comparatively  free  from 
previous  abdominal  complications  and  the  symptom  appears  as  a  sud- 
den, sharp,  often  agonizing  sensation,  quite  circumscribed,  located  in 
the  lower  part  of  the  abdomen  near  the  median  line  or  toward  the  right 
side ;  and  especially  if  the  pain  remains  severe  and  circumscribed  for 
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au  hour  or  more.  Such  a  picture  one  can  scarcely  mistake,  and  with 
a  very  slight  suggestion  along  the  line  of  physical  signs  one  must  feel 
justified  in  making  the  diagnosis.  The  pain,  however,  may  come  on 
gradually,  commencing  almost  anywhere  in  the  abdomen,  but  more 
frequently  starting  near  the  median  line,  near  or  below  the  umbilicus. 
If  the  pain  is  general  at  the  start  it  usually  becomes  more  closely  con- 
fined to  the  lower  half  of  the  abdomen  within  a  short  time.  When 
pain  becomes  more  general  after  having  been  moderately  well  localized 
at  the  start,  it  suggests  rather  strongly  that  peritoneal  infection  is  pro- 
gressing from  a  point  of  perforation.  The  pain,  whether  sudden  or 
general  in  its  first  manifestations,  localized  or  diffuse,  may  at  the 
same  time  be  either  moderate  or  severe ;  in  general  it  can  be  said  that 
the  better  localized  the  pain  the  more  keenly  it  is  appreciated,  but  the 
distinction  is  of  vastly  less  consequence  than  the  fact  itself  that  pain  is 
present.  So  that  the  occurrence  of  pain  is  a  feature  of  the  utmost 
importance  when  present.  The  location  of  the  pain,  its  limits,  its 
severity,  the  manner  of  appearance,  and  persistence  are  matters  of 
secondary  importance,  except  possibly  the  last-mentioned  feature.  In 
proportion  to  the  degree  to  which  these  various  features  of  the  pain 
are  accentuated  these  secondary  considerations  of  pain  may  be  said  to 
be  of  importance,  but  the  absence  of  such  accentuation  must  be  almost 
entirely  overlooked  in  arriving  at  a  diagnosis. 

SensUiveaess  is,  of  course,  very  closely  allied  to  pain,  and  may  almost 
be  considered  as  a  less  strongly  marked  manifestation  of  the  same  sen- 
sation, so  that  many  of  the  things  mentioned  with  reference  to  pain 
are  true  to  a  less  degree  with  reference  to  sensitiveness.  All  patients 
with  abdominal  pain  are  sensitive,  but  one  is  often  obliged  to  rely  con- 
siderably upon  sensitiveness  as  a  symptom  in  the  absence  of  pain.  The 
limits  of  sensitiveness  are  usually  more  narrow  than  those  of  pain,  and 
on  this  account  it  is  sometimes  of  aid  in  assisting  the  patient  to  more 
definitely  locate  his  pain.  Localized  pain  is  accompanied  by  localized 
sensitiveness,  but  diffuse  pain  is  not  infrequently  associated  with  cir- 
cumscribed sensitiveness,  and  this  fact  is  often  an  aid  of  considerable 
importance.  Spreading  sensitiveness  is  open  to  the  same  interpretation 
as  spreading  pain,  and  is  if  anything  a  little  more  to  be  relied  upon. 
The  occurrence  of  sensitiveness  is  more  common  to  the  lower  half  of 
the  abdomen  or  to  the  entire  right  half.  Its  frequent  occurrence  in 
the  right  lower  quadrant,  to  which  attention  has  been  strongly  called 
by  several  writers,  does  not  appear  to  exist  in  many  cases.  The  truth 
of  this  statement  has  been  strongly  suggested  by  the  Lakeside  series 
and  seems  to  be  justified  by  the  large  proportion  of  reported  cases. 
The  degree  of  accentuation  increases  the  usefulness  of  sensitiveness, 
also,  as  a  symptom,  possibly  a  trifle  more  so  than  in  cases  of  pain  ;  but 
here  again  the   characterizing   features  of  sensitiveness  are  of  only 
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secondary  importance  as  compared  with  the  presence  of  8en8itiveDe8» 
itself. 

The  aemaiiom  associated  with  systemic  shock  vary  so  greatly  in  different 
patients,  and  are  so  closely  allied  to  certain  signs  to  be  mentioned  later, 
that  one  is  obliged  to  speak  of  them  in  a  very  general  way.  These 
sensations,  general  and  varying  as  they  are,  however,  in  a  responsive 
and  clear-mioded  patient  are  worthy  of  careful  consideration  when 
present.  Perhaps  their  meaning  is  best  described  by  the  expression  sa 
often  used  by  the  patient  himself,  literally  or  implied,  of  an  ''  all-gone 
feeling,"  as  if  the  ''bottom  had  dropped  out  of  him;"  a  feeling 
vaguely  described  but  strikingly  realistic,  that  some  serious  catastrophe 
has  occurred.  It  is  doubtless  this  that  sometimes  causes  in  these  patients 
the  intensely  anxious  and  apprehensive  countenance  not  infrequently 
seen,  the  exact  meaning  of  which  they  are  unable  to  put  into  words. 
It  is  scarcely  possible  to  speak  of  these  sensations  in  more  detail. 
Their  presence  is  unmistakable  and  of  considerable  importance ;  their 
absence,  again,  may  be  entirely  disregarded  in  making  a  diagnosis. 

The  sensations  of  altered  respiration  are  of  little  consequence  com- 
pared with  the  other  symptoms  mentioned,  or  compared  with  respira- 
tion as  a  sign.  The  patient  is  apt  to  feel  short  of  breath,  and  finds 
that  his  respirations  for  some  reason  or  other  must  be  largely  costal. 
As  a  sensation  it  is  present  in  almost  direct  proportion  to  the  intensi- 
fied characteristics  of  pain  already  mentioned,  and  in  the  absence  of 
pain,  at  least  in  the  absence  of  pain  and  sensitiveness,  it  does  not  exist. 
The  symptoms  of  altered  respiration  are  of  so  little  consequence  that 
they  may  be  entirely  disregarded. 

Signs.  But  it  is  upon  the  signs  suggesting  perforation  that  one  is 
forced  to  rely  largely,  and  in  apathetic  and  delirious  cases  one  must 
rest  his  diagnosis  upon  these  signs  almost  absolutely.  Here,  however, 
it  is  necessary  to  draw  the  distinction  even  closer  between  perforation 
and  general  peritonitis,  and  keep  in  mind  that  the  diagnosis  of  general 
peritonitis  is  not  the  diagnosis  of  perforation.  And  against  maintain- 
ing this  distinction  one  cannot  with  propriety  set  the  fact  that  both 
these  conditions  at  times  are  very  bizarre  and  misleading  in  their  mani- 
festations, and  that  occasionally  the  postmortem  examination  reveals 
a  condition  of  which  the  manifestations  before  death  gave  absolutely 
no  recognizable  indication.  These  signs  suggesting  perforation  inclade,^ 
first,  indications  gathered  from  the  abdominal  examination  alone,  such 
as  muscular  resistance,  the  presence  of  gas  within  or  outside  of  the  in- 
testine; and,  second,  certain  general  systemic  indications,  such  as 
vomiting,  altered  respiration,  temperature,  pulse,  altered  blood  condi- 
tions, and  general  systemic  shock. 

Muscular  resistance  is,  we  believe,  the  most  important  of  all  these 
signs.     It  is  a  sign  of  the  utmost  importance  in  almost  any  acute  intra- 
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abdominal  condition,  and  its  reliability  can  rarely  be  questioned  with 
impunity.  It  indicates  very  clearly  that  the  abdomen  is  trying  to  pro- 
tect itself  against  injury  from  the  outside,  and  is  a  condition  largely 
independent  of  the  volition  of  the  patient.  The  presence  of  pain  and 
eensitiveness  is,  to  be  sure,  usually  associated  with  muscular  resistance 
to  a  greater  or  less  degree,  but  the  same  patient,  if  he  is  deeply  apathetic 
or  delirious,  and  abdominal  protection  is  still  needed,  would  show 
muscular  resistance.  This  muscular  resistance  is  not  infrequently 
general,  but  in  cases  of  perforation  in  typhoid  fever,  since  the  lesion  is 
almost  invariably  located  in  the  lower  half  of  the  abdomen  or  on  the 
right  side,  the  resistance  is  accentuated  in  these  localities.  Its  useful- 
ness is  impaired  to  an  inexperienced  observer,  however,  in  that  many 
<»seB  of  uncomplicated  typhoid  show  a  varying  amount  of  muscular 
resistance  which  must  not  be  mistaken  by  one  seeing  the  case  for  the 
drst  time.  Here,  again,  is  a  very  striking  example  of  the  necessity  for 
surgical  familiarity  with  the  abdominal  conditions  in  uncomplicated 
typhoid,  and  also  of  the  great  desirability  of  having  typhoid  cases 
under  frequent  surgical  observation.  Muscular  resistance  is  probably 
never  absent  in  perforation.  If  resistance  was  present  before  perfora- 
tion it  is  probably  always  increased,  and  in  such  cases  an  accurate  esti- 
mation of  the  d^ree  of  increased  resistance  is  of  great  value.^ 

Distention  and  tympany  from  gas  within  the  intestines  are  signs  of 
no  consequence  with  reference  to  perforation  per  ae.  Their  absence  is 
of  equal  inconsequence.  As  signs  of  spreading  peritoneal  infection, 
however,  they  are  both  of  well-known  and  merited  consequence  and 
need  not  be  discussed  here.  They  are  confirmatory  evidences  only  in 
so  far  as  one  has  been  willing  to  run  the  risk  of  spreading  infection 
secondary  to  the  perforation.  If  there  was  gas  in  the  intestines  pre- 
vious to  perforation,  as  is  frequently  the  case,  it  would  not  be  increased 
by  the  accident ;  if  the  abdomen  was  soft  and  there  was  no  distention 
one  would  not  find  a  sudden  accumulation  of  gas  when  perforation 
occurred.  So  that  aside  from  the  fact  that  distention  and  tympany 
may  tend  to  obscure  the  diagnosis  and  render  it  more  difficult  they  can 
both  be  set  aside  entirely  with  reference  to  the  diagnosis  of  perforation 
itself,  and  are  confirmatory  only  in  proportion  to  the  degree  of  spread- 
ing infection. 

The  presence  of  ahdominal  gas  outside  the  intestine^  however,  if  its 
presence  can  be  demonstrated  with  certainty,  is  practically  a  proof  of 

^  The  presence  and  significance  of  muscular  spasm  have  been  receiving  considerable  atten- 
tion of  late.  Muscular  spasm  is  mentioned  In  comparatively  few  reports,  and  has  doubtless 
been  overlooked  in  many  instances.  The  data  is  insufficient  to  Judge  with  any  degree  of  accu- 
racy as  to  the  frequency  of  its  occurrence,  but  it  is  probably  very  often  absent.  We  feel  it  to 
be  a  sign  not  infrequently  confused  with  voluntary  muscular  contraction,  and  believe  with 
Mnnro  ("The  Clinical  Diagnosis  of  Typhoid  Perforation,"  Boston  Medical  and  Surgical 
Journal,  February  5, 1903,  vol.  cxlviil..  No.  6)  that  at  the  present  time  It  is  often  difficult  to 
properly  estimate  its  gigniflcance. 
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perforation.  Such  evidence  is  usually  sought  through  obliteration  of 
the  liver  dulness.  This  manifestation,  however,  is  a  matter  of  such 
uncertainty  that  it  renders  the  interpretation  of  the  sign  of  practically 
no  value.  The  obliteration  of  liver  dulness  has  been  demonstrated 
again  and  again  to  be  due  to  a  distended  colon  or  small  intestine  as 
well  as  to  free  abdominal  gas,  and  in  several  cases  in  which  diagnosis 
was  considered  practicaly  absolute  on  account  of  this  sign,  no  perfora- 
tion was  found.  The  absence  of  altered  liver  dulness  is,  of  course,  a 
matter  of  absolutely  no  consequence  in  diagnosis,  and  in  cases  where 
the  liver  dulness  is  altered  to  an  appreciable  extent,  it  is  quite  impos- 
sible to  say  whether  it  has  been  effected  by  free  abdominal  gas  or  dis- 
tended intestine.  If  the  liver  dulness  is  altered  one  may  be  justified  in 
being  suspicious  of  the  circumstance,  but  we  feel  he  is  unjustified  in 
any  further  assumption. 

Nausea  and  vomiting  occur  so  infrequently  that  they  are  of  little  aid 
in  the  diagnosis,  and  their  absence  may  be  entirely  set  aside.  They 
are  more  frequently  associated  with  cases  in  which  there  is  severe  pain, 
and  in  these  cases  are  probably  open  to  the  same  interpretation  as 
nausea  and  vomiting  under  any  condition  of  severe  abdominal  pain. 
They  are  also  seen,  however,  as  manifestations  of  severe  systemic  shock, 
but  in  such  cases  the  presence  of  shock  is  so  manifest  that  one  need  not 
look  for  the  confirmatory  evidence  of  vomiting.  They  occur  in  less 
than  25  per  cent,  of  the  cases.  Their  presence  is  of  slightly  confirma- 
tory value  only. 

Altered  respiration  is  a  sign  of  consequence,  and  is  probably  to  be 
interpreted  as  muscular  resistance,  namely,  a  means  of  protecting  the 
abdomen.  The  prevailing  type  of  respiration  where  perforation  has 
occurred  is  almost  invariably  distinctly  thoracic.  This  type  of  respira- 
tion is  also  seen  in  severe  cases  of  typhoid  with  distention  and  rigidity, 
but  the  phenomenon  is  considerably  accentuated  when  perforation 
occurs.  It  was  a  very  striking  sign  in  all  the  Lakeside  cases.  ^  It  is 
rather  more  evident,  to  be  sure,  in  clear-minded  patients  with  consider- 
able pain,  assuming  somewhat  the  quality  of  a  symptom ;  but  it  is 
sufficiently  recognizable  as  a  sign  alone  where  the  mental  condition  of 
the  patient  is  to  be  entirely  disregarded.  The  rate  of  respiration,  also, 
is  nearly  always  more  or  less  increased,  but  is  of  largely  secondary  con- 
sequence. If  the  patient  is  in  pain,  respiration  may  be  unduly  increased 
on  this  account  alone ;  if  he  is  insensible  to  pain,  the  restricted  respira- 

^  We  were  considerably  surprised  to  see  in  a  recent  report  of  eigbt  cases  of  perforation,  by 
McCrea  and  Mitcbell  ("  Surgical  Features  of  Typboid  Fever,"  Jobns  Hopkins  Hospital  Reports, 
1902,  vol.  X.,  Nos.  6,  7,  8,  and  9),  tbat  tbe  observation  of  altered  respiration  bad  been  very  in- 
constant, and  was  apparently  of  indifferent  significance.  Oar  observations  bave  been  so  con- 
stant and  well  borne  out,  however,  that  we  feel  in  no  way  inclined  to  belittle  the  ft«qaency 
or  significance  of  tbe  sign. 
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tory  excarsion  will  necessitate  somewhat  more  rapid  breathing. 
Altered  respiration,  then,  of  the  costal  type  warrants  much  the  same 
assumption  as  muscular  abdominal  resistance,  and  we  believe  this  altera- 
tion can  be  found  in  practically  all  cases  if  sufficiently  well  observed* 
As  this  alteration  is  largely  relative  it  is  probably  less  reliable  than 
muscular  resistance,  and  as  it  is  open  to  the  same  interpretation  its 
practical  value,  aside  from  being  merely  confirmatory,  is  not  great.  It» 
absence,  however,  as  in  the  case  of  muscular  resistance,  must  be  con- 
sidered of  considerable  importance. 

Alteration  in  temperature  may  be  of  some  positive  value,  but  the 
absence  of  such  alteration  must  be  set  aside  entirely  in  making  a 
diagnosb.  An  accompanying  chill  is  of  rather  infrequent  occurrence* 
Two  of  the  Lakeside  cases  showed  no  alteration  in  temperature,  and 
many  other  reported  cases  are  equally  negative  in  this  respect.  Many 
eases  will  show  a  rise  or  fall  generally  not  exceeding  2°  F.,  which, 
when  considered  with  the  usual  irregularity  of  the  typhoid  chart,  must 
be  admitted  to  be  of  little  value.  A  very  decided  drop  in  temperature, 
as  is  sometimes  seen  in  hemorrhage,  is  rather  less  frequently  met  with 
in  perforation,  we  believe,  than  has  been  -generally  supposed.  As  an 
indication  of  spreading  infection  the  value  of  altered  temperature  has 
long  since  been  well  established,  as  was  mentioned  also  with  reference 
to  distention  and  tympany ;  but  as  an  indication  of  perforation  itself 
the  matter  of  altered  temperature  may  be  very  largely  overlooked. 

The  ptdae  is  an  indication  of  greatest  importance.  It  is,  of  course, 
an  evidence  of  systemic  shock  accompanying  perforation,  but  is  a 
matter  of  sjich  consequence  that  it  deserves  special  mention.  One 
can  almost  invariably  expect  a  rise  in  pulse  that  is  quite  marked, 
perhaps  twenty  beats  or  more,  the  alteration  occurring  rather  suddenly. 
This  rise  in  pulse  is  affected  in  a  measure  by  the  increased  respiration, 
but  is  almost  always  too  marked  to  be  accounted  for  entirely  on  such 
grounds.  The  quality  of  the  pulse  also  is  markedly  altered,  the  ten- 
sion being  reduced,  and  the  pulse  rendered  readily  compressible.  These 
strikingly  distinctive  changes  in  the  rate  and  quality  of  the  pulse  are, 
of  course,  less  strongly  marked  in  more  severely  ill  cases,  in  which  the 
pulse  is  already  rapid  and  the  quality  poor,  but  even  in  such  cases,  to 
one  familiar  with  the  daily  condition  of  the  patient  in  question,  the 
relative  alteration  is  evident.  It  may  also  be  of  some  aid  in  differen- 
tiating between  shock  and  hemorrhage,  as  alteration  in  rate  and  quality 
is  likely  to  be  more  gradual  in  hemorrhage ;  it  is  a  distinction,  however, 
that  is  by  no  means  always  recognizable,  but  may  serve  as  a  some- 
what confirmatory  observation.  Sudden  marked  alteration  in  rate  and 
quality,  then,  is  an  indication  of  great  importance. 

Definite  knowledge  regarding  altered  blood  conditions  occurring  in 
typhoid  fever  is  so  meagre   that  we  feel  that  little  reliance  can  be 
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placed  upon  it  in  making  a  diaguoeis  of  perforation.     This  may  appear 
at  firat  sight  to  be  a  rather  striking  and  radical  statement.    In  the  large 
proportion  of  cases  it  is  very  doubtful  if  the  white  blood  count  is  affected 
by  the  perforation  itself.     It  is  true  that  in  many  instances  a  leucocy- 
tosis  is  observed  to  follow  perforation  at  an  interval  of  anywhere  from 
one  to  six  hours ;  but,  on  the  other  hand,  in  a  very  considerable  number 
•of  cases  no  such  leucocy tosis  is  observed.     It  has  also  been  observed 
ithat  moderately  sudden  and  quite  extreme  leucocy  tosis  occurs  in  patients 
4n  whom  perforation  was  supposed   to  exist,  when  operation  showed 
^definitely  that  none  had  occurred.     One  of  the  Lakeside  cases  showed 
4uch  a  rise  from  approximately  8000  to  50,000.     It  has  been  assumed 
by  some  and  considered  demonstrated  by  others  that  following  perfora- 
tion there  is  a  ''  wave  of  leucocytosis  "  extending  over  a  period  of  a 
few  hours,  and  that  in  cases  where  no  leucocytosis  is  ob&erved  the 
•observation  has  been  made  at  the  close  of  this  wave.     Some  cases  show 
ithis  condition,  others  do  not.     Whatever  one's  belief  regarding  it  may 
^e,  it  is  known  to  be  a  certainty  that  the  leucocytic  equilibrium  in  man 
is  very  easily  disturbed  to  a  greater  or  less  extent.    Some  of  the  causes 
that  at  times  effect  this  disturbance  are  known  with  a  moderate  degree 
of  certainty,  but  the  number  of  causes  with  which  we  are  somewhat 
Acquainted  is  probably  very  small  as  compared  with  the  number  of 
causes  for  which  we  are  utterly  unable  to  afford  any  adequate  explana- 
tion at  the  present  time.     Slight  temporary  differences  in  the  white 
blood  count  are  usually  beyond  explanation,  and  while  it  may  be  assured 
that  such  temporary  flights  occur  in  perforation  it  is  an  assumption 
that  must  be  based  upon  far  wider  and  much  more  accurate  observation 
than  has  been  made  thus  far.    These  waves  of  leucocytosis  have  been 
demonstrated  to  exist  in  many  conditions,  and  for  that  matter  in  sup- 
posedly normal  individuals,  which  had  they  occurred  in  conjunction 
with  symptoms  suggesting  perforation  might  be  assumed  to  be  due  to 
that  cause.     One  such  set  of  observations  has  been  made  by  Cabot, 
Blake,  and  Hubbard  in  an  article  on  **  A  Study  of  the  Blood  and  Its 
Relation  to  Surgical  Diagnosis,*'  Annals  of  Surgery,  vol.  xxxiv.   p. 
361.     These  views  are  based  upon  the  observation  of  only  ten  cases,  to 
be  sure,  four  of  which  were  typhoid  fever,  but  they  are  as  extended 
and  certainly  more  accurate  on  the  whole  than  any  observations  in 
favor  of  the  leucocytic  wave  theory  in  perforation,  and  serve  to  put 
the  subject  where  one  is  unable  to  attach  to  it  much  diagnostic  impor- 
tance at  the  present  time.     What  may,  however,  prove  to  be  of  some 
consequence  is  a  steadily  increasing  leucocytosis  reaching  a  well-marked 
maximum,  which  is  attaiued  after  a  considerably  longer  period  than 
the  height  of  the  so-called  wave.     The  interpretation  of  this  increase, 
however,  is  largely  an  assumption  ;  it  may  be  due  to  spreading  infection 
which  has  not  yet  become  sufficiently  marked  to  cause  the  fall  in  the 
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number  of  leucocytes  not  infrequently  seen  in  cases  of  extensive  peri- 
toneal infection.  Be  this  as  it  may,  it  must  be  admitted  to  be  of 
relatively  small  practical  importance,  for  if  these  cases  are  to  be  saved 
one  must  not  wait  for  a  well-developed  leucocytosis  from  any  such 
cause.  There  is  a  great  though  apparently  decreasing  tendency  to  over- 
estimate the  value  of  leucocytosis  in  surgical  abdominal  conditions  at 
the  present  time,  and  we  feel  that  this  is  an  example.  The  irregularity 
noted  in  the  blood  examinations  in  cases  of  demonstrated  typhoid  per- . 
foration  is  so  great  that  the  subject  needs  far  wider  and  much  more 
accurate  study  than  has  thus  far  been  given.  But  while  from  the 
standpoint  of  diagnosis  the  question  of  leucocytosis  must  be  largely  set 
aside,  from  the  standpoint  of  careful  and  complete  observation  of  cases 
the  importance  of  such  examination  cannot  be  overestimated.  The 
subject  may  have  possibilities ;  before  leaving  it  the  absence  of  such 
possibilities  must  be  thoroughly  demonstrated. 

Alteration  in  the  amount  of  hamoglohin  and  the  number  of  red  blood 
corpuscles  in  these  cases  is  a  matter  that  has  been  almost  entirely  over- 
looked, but  from  a  theoretical  standpoint  it  would  appear  to  be  of 
somewhat  more  consequence  than  the  white  count.  The  most  difficult 
cases  for  diagnosis  are  those  in  which  the  decision  lies  between  hemor- 
rhage and  perforation.  If  the  diagnosis  of  hemorrhage  is  incorrectly 
made,  and  instead  of  this  perforation  has  occurred,  the  desirable 
opportunity  for  operation  is  lost  while  waiting  for  the  demonstration 
of  hemorrhage  through  the  bowel  discharges.  It  may  be  possible  to 
make  use  of  the  red  count  and  the  estimation  of  haemoglobin  as  affected 
by  hemorrhage  to  aid  in  the  differential  diagnosis  in  these  cases.  The 
white  count  can  be  of  little  aid  in  this  differentiation.  It  is  felt  that 
some  careful  observations  along  this  line  will  prove  valuable. 

Systemic  shock  is  probably  always  present,  although  not  always  recog- 
nized, and  is  an  indication  of  the  very  greatest  importance.  The  con- 
dition is  usually  so  evident  and  its  indications  so  readily  recognizable 
that  it  is  scarcely  necessary  to  consider  it  in  detail  other  than  to  insist 
on  its  importance.  Altered  respiration  to  a  slight  degree  possibly,  and 
especially  alterations  in  pulse,  temperature,  and  blood  are  indications 
of  general  systemic  change.  The  pallid  countenance,  the  drawn  facial 
expression,  slight  cyanosis  of  lips  and  finger-nails,  the  sudden  occur- 
rence of  perspiration,  and  the  slight  tremor  that  is  sometimes  present, 
together  with  the  altered  pulse  and  temperature,  make  a  very  striking 
picture  when  well  marked.  Here,  again,  however,  in  proportion  as 
the  organism  is  deeply  affected  by  the  disease  itself,  the  margin  of 
vitality  susceptible  to  even  the  severest  degree  of  shock  is  narrow,  and 
the  system  may  be  so  deeply  affected  that  it  fails  entirely  to  respond  in 
any  appreciable  degree  to  the  shock  received,  and  the  catastrophy 
passes  unrecognized.     It  must  be  kept  in  mind,  however,  that  this  is 
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said  solely  with  reference  to  the  severity  of  the  infection,  and  is  entirely 
independent  of  the  mental  condition  of  the  patient.  Shock  is  distinctly 
recognized  by  physical,  not  mental  demonstrations,  and  if  any  reac- 
tionary power  remains  in  the  organism  the  condition  can  be  recognized 
in  spite  of  delirium  or  apathy.  This  condition  of  systemic  shock  was 
observed  in  ail  of  the  Lakeside  cases.  In  one  case  with  severe  infec- 
tion and  moderately  well-marked  shock  no  perforation  was  found,  and 
the  cause  of  the  suddenly  altered  condition  was  never  demonstrated. 

In  summary,  then,  the  signs  and  symptoms  upon  which  one  is 
forced  at  the  present  time  to  rely  mainly  in  making  a  diagnosis  of  per- 
foration are  j>atn,  sensitiveness,  muscular  resistance^  altered  respiration, 
aUeration  in  rate  and  quality  of  the  pulse,  and  evidences  of  sydemie  shock. 

Differential  Diaonosis.  The  question  of  differential  diagnosis 
is  a  matter  upon  which  there  is  little  to  be  said  with  satisfaction,  owing 
largely  to  our  fragmentary  and  quite  indefinite  knowledge  of  the 
causes  of  pain  during  the  course  of  typhoid  fevei*.  Pain  must  be  con- 
sidered a  most  important  symptom,  and  at  times  the  most  important 
feature  in  making  the  diagnosis  of  perforation,  but  at  the  same  time  it 
is  the  indication  which  most  often  leads  us  astray.  A  most  instructive 
and  commendable  paper  by  Dr.  Thomas  McCrae,  ''  Abdominal  Pain 
in  Typhoid  Fever,"  New  York  Medical  Journal,  May  4,  1901,  voL 
IxKiii.  p.  749,  is  perhaps  the  most  valuable  article  of  its  kind  that  has 
occurred  in  the  more  recent  literature.  His  report  is  based  upon  the 
analysis  of  500  cases  at  the  Johns  Hopkins  Hospital,  in  which  it  was 
found  that  only  two- fifths  of  the  patients  were  free  from  pain  or  ten- 
derness ;  one-fifth  showed  tenderness  only,  while  two-fifths  showed  pain 
sometime  during  the  attack.  Of  this  number  there  were  only  13  cases 
of  perforation,  while  in  70  cases  there  was  no  discoverable  cause.  It 
must  be  admitted  that  in  a  large  proportion  of  cases  in  which  the 
existence  of  perforation  has  not  been  demonstrated  at  operation,  the 
causes  of  the  indications  leading  to  the  diagnosis  have  not  been  discov- 
ered, and  in  instances  in  which  the  causes  have  been  assigned  it  was 
largely  an  assumption.  Among  these  causes,  known  or  supposed,  are 
diaphragmatic  pleurisy,  pneumonia,  iliac  thrombosis,  appendicitis,  peri- 
tonitis from  undiscoverable  causes,  intestinal  obstruction,  suppurating 
mesenteric  or  retroperitoneal  glands,  cholecystitis,  and  intestinal 
hemorrhage. 

Regarding  pleurisy  and  pneumonia,  they  have  both  been  known  to 
be  associated  with  abdominal  pain,  the  entire  aspect  of  the  case  resem- 
bling very  closely  that  of  perforation.  If  the  pneumonic  process  is 
not  sufiiciently  near  the  surface  to  be  recognizable,  one  can  have  little 
hope  of  avoiding  the  mistake.  A  careful  pulmonary  examination  in 
all  cases  is  the  only  possible  precaution.  Such  cases  are,  however, 
fortunately,  very  rare.     Iliac  thrombosis  is  usually  associated  with  sen- 
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sitiveness  in  the  groin  and  for  a  varying  distance  along  the  course  of 
the  femoral  vein,  and  a  careful  examination  may  reveal  this  cause  of 
a  misleading  symptom  and  should  always  be  carefully  kept  in  mind. 
AppendicUU  occurring  during  the  course  of  typhoid  fever  can  very 
rarely  be  differentiated  from  perforation  occurring  in  or  near  the 
caecum,  and  there  is  fortunately  no  need  for  so  doing,  as  the  indications 
for  operative  interference  are  so  nearly  identical.  Peritonitis  without 
discoverable  cause  has  been  mistaken  for  perforation,  but  can  scarcely 
give  the  early  appearances  of  perforation ;  in  either  event,  however, 
immediate  interference  would  be  indicated.  Intestinal  obstruction  has 
simulated  perforation,  but  here,  too,  the  instances  in  which  it  would 
simulate  the  early  symptoms  of  perforation  must  be  extremely  rare, 
while  the  indications  for  exploration  would  be  equally  certain.  The 
considerations  of  consequence  in  connection  with  appendicitis,  periton- 
itis, and  obstruction  with  reference  to  perforation  are  not  so  much  in 
relation  to  the  difference  in  diagnosis,  but  that  the  conditions  must  be 
kept  in  mind  as  possible  causes  of  the  symptoms  and  signs  in  cases  in 
which  no  perforation  has  been  found.  The  same  may  be  said  of  cases 
of  suppurcUing  mesenteric  or  retroperitoneal  glands;  this  condition  can 
scarcely  be  mistaken  for  perforation  pure  and  simple,  but  has  been 
mistaken  for  resultant  indications  of  perforation  due  to  spreading 
infection.  Cholecystitis  has  simulated  perforation  very  closely,  as  in 
the  case  reported  by  Dr.  H.  B.  AUyn,  "  Typhoid  Fever,  with  Perfora- 
tion of  the  Colon  and  Gall-bladder ;  Operation ;  Death ;  Autopsy," 
Philadelphia  Medical  Journal,  August  3,  1901,  vol.  viii.  p.  193.  In 
this  case  no  perforation  was  found,  the  existence  of  cholecystitis  was 
not  discovered  at  the  operation,  and  the  cause  of  the  misleading  indi- 
cations was  found  only  at  autopsy.  In  such  cases,  however,  the  pain 
is  usually  high  in  the  abdomen,  and  is  very  likely  to  be  associated  with 
slight  jaundice  or  a  trace  of  bile  in  the  urine.  Here,  again,  however, 
the  important  consideration  is  not  the  diagnosis,  but  the  possibility  of 
overlooking  such  a  condition  where  no  perforation  is  found.  From 
heTnorrhaget  however,  differential  diagnosis  is  of  the  utmost  importance. 
Less  than  half  of  the  cases  of  hemorrhage  are  associated  with  pain,  and 
it  IS  probably  the  proportion  is  small  in  which  perforation  might 
be  reasonably  suspected.  The  diagnosis  is  of  importance  not  so  much 
because  hemorrhage  sometimes  suggests  perforation,  but  because  the 
indications  of  perforation  itself  are  sometimes  attributed  to  hemorrhage, 
which  is  a  mistake  of  the  utmost  gravity.  Where  the  two  conditions 
do  suggest  each  other  it  is  a  diagnosis  of  the  greatest  difficulty,  and  in 
the  present  state  of  our  knowledge  there  is  relatively  little  to  aid  one. 
The  pain  and  sensitiveness  may  be  the  same,  the  signs  themselves  may 
be  almost  identical.  Alteration  in  the  rate  and  quality  of  the  pulse, 
however,  may  be  more  gradual  in  hemorrhage,  but  the  difference  is 
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purely  relative  and  not  always  of  assistance.  The  evidences  of  sys- 
temic shock  are  usually  more  severe  in  perforation,  but  this  is  also  a 
relative  difference  and  merely  a  suggestion.  As  the  case  progresses 
.the  diagnosis  of  hemorrhage  is  usually  rendered  clear  by  the  subsequent 
appearance  of  blood  in  the  stools,  but  if  perforation  is  strongly  sus- 
pected one  cannot  be  justified  in  delaying  for  this  confirmation  of  the 
diagnosis  of  hemorrhage.  The  reduction  of  heemoglobin  and  the 
number  of  red  corpuscles,  it  is  strongly  believed,  may  be  of  materia) 
aid  in  differentiating  these  two  conditions,  as  has  been  suggested  by 
McCrae,  and  was  of  demonstrated  value  in  one  ease  at  the  Johns 
Hopkins  Hospital.  We  feel  that  this  is  a  most  important  subject,  and 
would  urge  that  it  be  widely  investigated  and  reported  for  the  sake  of 
accumulated  statistics.  But  when  all  is  said  it  must  be  admitted  that 
differential  diagnosis  between  perforation  and  hemorrhage  is  sometimes 
extremely  difficult  and  misleading,  and  in  such  instances  one  must  feel 
justified  in  diagnosing  perforation  rather  than  hemorrhage,  since  the 
gravity  of  delay  in  perforation  far  exceeds  that  of  exploration. 

It  may  be  well  to  mention  here  several  things  not  already  noted 
which  may  obscure  or  aid  in  the  diagnosis.  To  one  who  is  familiar 
\vith  the  not  infrequent  effects  of  tub  baths,  especially  in  severely  ill 
cases,  it  would  be  suggested  at  once  that  the  abdominal  pain,  muscular 
rigidity,  and  varying  degrees  of  systemic  shock  sustained  might  lead 
one  astray  in  a  case  where  perforation  was  suspected  or  even  where  no 
such  thought  had  been  entertained  previously,  if  the  effects  of  tubbing 
were  unusually  marked.  It  is,  therefore,  a  wise  precaution  in  sus- 
pected cases  to  substitute  sponge  baths,  in  order  that  the  diagnosis  may 
not  be  obscured  by  ever  so  slight  an  alteration  in  the  patient's  condi- 
tion from  other  than  the  suspected  cause.  In  one  of  the  Lakeside 
cases  the  sudden  change  in  the  patient's  condition  was  thought  to  be 
due  to  the  effects  of  the  tubbing,  and  caused  a  disastrous  eight- hour 
delay  before  operation.  Again,  in  administering  morphine  in  cases  of 
hemorrhage  one  is  courting  danger  on  one  hand  while  attempting  to 
forestall  it  on  the  other.  It  is  at  once  evident  that  in  cases  suggesting 
both  perforation  and  hemorrhage  the  diagnosis  should  be  clearly  defined 
if  possible  before  administering  morphine.  There  are  occasionally  cases, 
however,  in  which  one  feels  obliged  to  give  morphine  regardless  of  the 
consequences.  One  other  suggestion  which  we  have  not  seen  mentioned 
elsewhere  seemed  at  the  time  to  be  of  material  aid  in  the  diagnosis  in 
two  of  the  Lakeside  cases,  in  one  of  which  perforation  had  actually 
occurred,  while  in  the  other  operation  was  delayed  and  the  case  recov- 
ered. In  both  of  these  instances  the  question  was  raised  whether  the 
rather  moderate  abdominal  pain  might  not  be  due  to  flatus.  A  small 
glycerin  enema  administered  in  each  instance  was  expelled  by  both 
patients  with  the  evacuation  of  considerable  gas.     In  the  case  of  actual 
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perforation  no  relief  from  the  paiD  was  experienced,  while  in  the  case 
recovering  without  operation  the  pain  was  considerably  though  not 
entirely  relieved.  It  is  a  procedure  that  is  scarcely  applicable  in  cases 
of  suspected  hemorrhage,  but  may  occasionally  afford  information  of 
more  or  less  value  where  perforation  is  suspected  independently  of 
hemorrhage. 

It  may  be  permissible  to  consider  in  this  counection  the  so-called 
'•  pre-perforative  stage,"  upon  the  existence  of  which  as  an  absolutely 
recognizable  condition  Dr.  Gushing,  of  Baltimore,  has  been  so  ^per- 
sistently insistent.  In  the  Johns  Hopkins  Hospital  Bulletin,  November^ 
1898,  No.  92,  p.  267,  he  defines  his  position  as  follows:  *'  Under  the 
'  pre-perforative '  stage  let  it  be  understood  that  the  whole  period  is  in- 
cluded between  the  first  involvement  of  the  serosa  with  the  customary 
formation  of  adhesions  at  this  point,  until  these  adhesions,  which  may 
for  the  time  constitute  the  floor  of  the  ulcer  after  the  serosa  has  given 
way,  have  themselves  become  broken  down  and  general  extravasation 
has  taken  place."  What  he  refers  to  is  a  pre-extravasation  and  not  a 
pre-perforative  stage,  and  this  distinction  the  writer  himself  mentions 
in  a  subsequent  paper.  That  adhesions  form  in  all  cases  of  perforation 
is  probable  in  spite  of  the  fact  that  they  cannot  always  be  demonstrated 
at  operation.  That  every  case  of  perforation  has  what  may  be  called 
a  pre-perforative  or  pre-extravasation  stage  is  too  evident  to  need 
mention,  just  as  anything  that  occurs  has  a  pre-existent  condition  ; 
but  when  the  same  writer  mentions  it  as  a  '*  definite  recognizable  con- 
dition "  he  is  insisting  on  a  refinement  of  abdominal  diagnosis  that  is 
quite  beyond  the  possibility  of  recognition  with  any  degree  of  cer- 
tainty. The  impossibility  at  the  present  time  of  recognizing  a  distinc- 
tion depending  upon  the  thickness  of  the  peritoneum  is  self-evident. 
An  early  diagnosis  is  the  ne  plus  uUra  in  perforation,  and  doubtless  in 
some  of  these  cases  one  may  feel  satisfied  he  has  found  the  condition 
mentioned  by  Dr.  Gushing,  but  it  is  seldom  to  be  hoped  that  one  will 
strike  the  exact  time  of  perforation  with  such  accuracy.  It  is  firmly 
believed  that  the  best  that  can  possibly  be  hoped  for  is  the  possibility 
of  operating  upon  these  cases  within  a  considerably  wider  limit  than 
Dr.  Gushing  urges,  a  little  before  or  a  little  after  the  catastrophe  has 
actually  occurred,  and  the  cases  in  which  one  is  able  to  place  his 
operation  between  the  involvement  of  the  peritoneum  and  actual 
extravasation  are,  we  believe,  purely  fortuitous  and  not  a  matter  of 
judgment. 

Operative  Treatment.  It  is  hardly  necessary  any  longer  to  urge 
that  the  treatment  of  typhoid  perforation  is  solely  operative.  It  may 
not  be  always  possible  to  operate,  but  when  the  diagnosis  of  perforation 
is  once  made  one  can  no  longer  consider  the  patient  as  being  under 
treatment  if  operation  is  not  employed.     So  far  as  the  patient  is  con- 
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ceraed,  however,  it  can  be  safely  said  that  operation  should  be  resorted 
to  in  all  instances.  This  is  the  only  reasonable  ground  in  even  the 
most  desperate  cases.  The  list  of  recoveries  contains  a  number  of  the 
most  hopeless  instances  of  surgery  as  a  last  resort,  notably  the  remark- 
able case  of  Dr.  Abbe,  New  York  Medical  Record,  January  5,  1895,  in 
which  operation  was  performed  sixty  hours  after  perforation,  and  in 
which  two  pints  of  extravasated  fecal  matter  were  removed  from  the 
abdominal  cavity;  also  the  case  of  Dr.  Champlin,  No.  155  of  Dr. 
Tinker's  series,  published  by  Dr.  Keen  in  his  article  already  mentioned, 
in  which  the  interval  between  perforation  and  operation  was  estimated 
at  three  days ;  and  the  case  of  Dr.  Pearson,  British  Medical  Journal, 
1899,  vol.  i.  p.  1097,  in  which  recovery  followed  operation  nine  days 
after  perforation  was  thought  to  have  occurred,  although  in  this  instance 
there  was  a  localized  abscess  about  the  caecum,  the  case  resembling 
more  a  slowly  progressing  appendicitis. 

The  time  when  the  operation  should  he  performed,  that  is,  the  number 
of  hours  after  perforation,  is  a  matter  upon  which  statistics  seem 
strangely  at  variance  with  common  sense  and  experience.  Cases  of 
perforation  are  always  associated  with  a  greater  or  le^ts  degree  of  shock. 
To  operate  during  the  severity  of  this  condition  can  scarcely  be  con- 
sidered wise  unless  the  period  of  shock  is  unduly  prolonged.  The 
diagnosis  having  been  made,  however,  the  matter  of  an  hour  or  two  of 
heat  and  stimulation  in  the  severest  cases  will  serve  to  get  the  patient 
in  as  good  condition  for  operation  as  one  can  hope.  If  the  systemic 
shock  is  quite  inconsiderable  we  need  not  delay  even  this  length  of 
time.  If  the  period  of  shock  is  prolonged  in  spite  of  treatment,  we 
believe  that  the  danger  of  spreading  infection  will  far  exceed  any 
possible  benefit  derived  from  delaying  in  the  hope  that  the  patient's 
condition  will  improve.  It  is  owing  to  the  deplorable  lack  of  post- 
mortem examinations  that  we  are  obliged  to  assume  this  position 
instead  of  accepting  it  from  demonstrated  facts.  The  cause  of  death 
in  the  vast  majority  of  reported  cases  has  not  been  accurately  ascer- 
tained, and  where  stated  has  been  merely  a  clinical  assumption.  The 
number  of  autopsies  obtainable  from  the  reports  is  far  too  small  to 
justify  any  conclusions.  It  is  probably  true,  however,  that  general 
peritonitis  is  the  cause  of  death  in  the  majority  of  fatal  cases  operated 
upon  at  an  early  date,  and  in  a  very  large  proportion  of  cases  in  which 
operation  has  been  delayed.  It  must  certainly  be  admitted  that  a  case 
dying  of  general  peritonitis  following  early  operation  could  not  possibly 
have  been  saved  from  this  catastrophe  by  delaying  a  number  of  hours. 
The  statistics  of  Dr.  Westcott  and  Dr.  Tinker,  published  by  Dr.  Keen, 
show  that  the  largest  percentage  of  recoveries  follows  operations  per- 
formed during  the  second  twelve  hours  after  perforation.  We  cannot 
but  feel,  however,  that  these  statistics,  convincing  as  they  first  ap- 
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pear,  are  quite  misleading.  They  are  largely  made  up  of  the  older 
cases,  la  most  of  which  operation  was  long  delayed  and  among  which 
the  recoveries  were  largely  instances  of  fortuitous  and  unlooked-for  good 
fortune.  The  fact,  also,  already  mentioned,  that  the  cause  of  death  in 
all  but  a  few  of  these  cases  was  never  definitely  known  affords  a  possi- 
bility of  error  that  renders  the  statistics  practically  useless.  In  the  more 
recent  cases  recovery  has  been  much  more  frequent  among  those  in 
which  operation  was  early  performed.  But  even  here,  again,  unless 
sufficient  interest  is  exercised  to  demonstrate  positively  the  cause  of 
death  in  unsuccessful  cases,  the  decision  of  this  question  must  be  largely 
a  matter  of  general  experience  and  not  scientific  demonstration. 

The  nature  of  the  ancesthetic  will  often  prove  to  be  a  matter  of  con- 
sequence, especially  whether  one  will  employ  local  or  general  anaesthesia. 
There  are  frequently  serious  objections  to  both,  but  we  cannot  at  all 
«ubficribe  to  the  feeling  of  certain  writers  who  claim  that  local  anaes- 
thesia should  be  employed  in  all  cases,  and  that  the  use  of  general 
ansasthesia  is  a  deplorable  mistake.  By  the  employment  of  local  anaes- 
thesia it  has  been  thought  to  obviate  entirely  the  additional  shock  of 
the  administration  of  a  general  anaesthetic.  In  some  instances  this  is 
490,  in  others  it  is  purely  an  assumption.  It  is  too  often  the  case  that 
what  may  be  spoken  of  as  purely  operative  shock  is  largely  attributed 
to  the  use  of  a  general  anaesthetic,  and  no  one  will  maintain  that  lapar- 
otomy under  cocaine,  in  which  the  abdominal  contents  are  disturbed, 
is  entirely  relieved  of  shock  by  the  omission  of  a  general  anaesthetic. 
The  mental  anxiety,  worry,  and  dread  incident  to  a  laparotomy  under 
local  anaesthesia  in  a  hardy,  strong  individual,  or  even  in  a  patient 
whose  sensibilities  are  dulled  to  no  inconsiderable  degree  by  the 
^verity  of  the  illness,  is  a  consideration  never  to  be  overlooked  and 
will  not  infrequently  render  the  decision  against  local  anaesthesia. 
What  is  to  be  accomplished  is  the  greatest  possible  reduction  of  sys- 
temic shock  to  the  patient  incident  to  the  operation,  and  in  some 
instances  this  is  best  accomplished  by  local  anaesthesia,  in  others  by 
general  anaesthesia.  Stolid  and  more  or  less  apathetic  patients  are 
more  favorable  for  local  anaesthesia.  The  amount  of  self-control  an 
individual  is  able  to  maintain  is  a  very  uncertain  indication,  as  the 
greatest  self-control  may  sometimes  be  associated  with  extreme  and 
very  depressing  mental  strain.  Even  in  those  cases  in  which  a  local 
anaesthetic  has  been  properly  and  successfully  employed,  it  is  doubtful 
if  the  extensive  and  careful  abdominal  irrigation  usually  required,  can 
be  as  well  accomplished  in  most  instances  without  resorting  to  a  general 
anaesthetic  at  this  stage  of  the  operation.  As  so  much  depends  on  the 
eare  and  thoroughness  of  this  part  of  the  procedure,  it  does  not  seem 
always  wise  to  complete  it  under  local  anaesthesia  unless  the  indications 
are  very  direct. 
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One  of  the  main  objections  to  general  ansestheeia  is  the  fact  that  so 
much  time  is  usually  lost  in  getting  the  patient  sufficiently  under. 
This  may  be  obviated  by  using  chloroform  after  the  administration  of 
about  one-quarter  grain  of  morphine  hypodermically ;  but  what  we  feel 
will  eventually  prove  a  still  more  rapid  and  considerably  safer  method 
is  the  employment  of  nitrous  oxide  and  oxygen  followed  by  ether.  By 
using  the  gas  and  ether  alternately  in  getting  the  patient  under,  com- 
plete anaesthesia  can  be  produced  readily  in  one  to  two  minutes,  and 
the  method  is  devoid  of  the  unforeseen  but  ever-present  dangers  incident 
to  chloroform.  The  prolonged  use  of  nitrous  oxide  and  oxygen  alone 
may  eventually  displace  the  use  of  chloroform  and  ether  altogether  in 
these  cases,  but  at  the  present  time  its  usefulness  and  safety  for  pro- 
longed anaesthesia  has  not  been  sufficiently  demonstrated.  When  gen- 
eral anaesthesia  is  employed  it  is  unnecessary  to  add  that  it  should  be 
given  into  the  hands  of  one  of  very  considerable  experience,  and  the 
administration  should  be  as  light  and  as  short  as  possible.  One 
advantage  of  the  general  anaesthetic  thus  administered  over  local  anaes- 
thesia, which  we  feel  is  not  always  kept  in  mind,  is  the  greater  rapidity 
with  which  the  operation  can  be  done  under  general  anaesthesia,  and 
the  considerable  reduction  of  the  exposure  and  handling  of  the  patient, 
to  say  nothing  of  the  added  thoroughness  with  which  the  operation 
may  be  performed.  The  use  of  local  anaesthesia  in  these  cases  is  an 
extremely  simple  matter  to  one  who  has  even  a  limited  abdominal 
experience,  but  its  usefulness  and  employment  is  something  which 
should  be  carefully  considered  and  not  entirely  assumed. 

The  requirements  of  operation  are  so  direct  and  clear  that  the 
technique  is  simple,  and  the  steps  of  the  operation  well  defined  and 
logical.  As  an  operative  procedure  it  has  been  so  well  developed  that 
we  can  look  for  comparatively  little  improvement  in  this  direction,  and 
there  is  conse([uently  much  less  of  interest  in  this  portion  of  the  discus- 
sion. The  incision  in  the  right  lower  quadrant  of  the  abdomen  is  the 
only  logical  opening  in  these  cases,  and  the  linea  semilunaris  opposite 
or  a  little  above  the  anterior  superior  spine  we  believe  to  be  preferable. 
The  lower  part  of  the  ileum,  the  caecum,  and  the  appendix  include  the 
vast  majority  of  perforations,  and  are,  on  the  whole,  most  readily 
accessible  through  the  incision  mentioned.  An  additional  advantage 
of  this  incision  is  the  well-recognized  fact  that  the  search  for  perfora- 
tion is  best  begun  from  the  caecum.  The  incision  should  be  sufficiently 
generous,  perhaps  8  to  10  cm.  long,  to  allow  a  careful  and  somewhat 
visual  exploration.  It  occasionally  happens  that  the  perforation  is 
completely  protected  by  well -formed  adhesions  and  fecal  extravasations 
prevented,  as  was  the  case  in  an  operation  performed  by  Dr.  J. 
C.  Warren,  reported  by  Dr.  R.  B.  Greenough,  Boston  Medical  and 
Surgical  Journal,  May  8, 1902,  vol.  cxlvi.  p.  491.     If  these  adhesions 
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are  blindly  broken  up  through  a  small  incision  unnecessary  fecal 
extravasation  may  occur,  the  danger  of  which,  owing  to  the  certainty 
of  the  infection,  cannot  be  estimated. 

After  entering  the  abdomen  the  first  search  for  the  perforaiion  should 
be  made  in  the  ileum  immediately  above  the  csBcum,  as  the  vast 
majority  of  perforations  occur  in  this  portion  of  the  gut.  By  far  the 
best  way  of  accomplishing  this  is  by  starting  at  the  csecum,  a  fixed  point 
very  quickly  found.  We  feel  that  this  is  a  very  wise  routine  pro- 
cedure to  employ,  since  one  knows  accurately  the  exact  location  of  the 
small  intestine  he  is  handling  and  avoids  the  discouraging  loss  of  time 
almost  invariably  incident  to  a  haphazard  and  undiscriminating  inspec- 
tion of  coUs  of  small  intestine  appearing  in  the  wound.  Starting  with 
the  csecum,  one  should  inspect  the  ileum  for  a  distance  of  about  one 
metre.  There  is  no  object  in  going  above  this  unless  one  intends  to 
search  the  entire  intestinal  tract.  This  search  for  the  perforation  can 
be  hurriedly  but  carefully  conducted  if  the  incision  is  sufiiciently  large 
to  afford  even  a  limited  view  of  the  general  field.  It  is  usually  con- 
sidered wise  to  replace  the  coils  of  intestine  within  the  abdomen  as  the 
search  is  made,  although  some  feel,  and  not  without  reason,  that  keep- 
ing the  explored  portion  of  the  intestine  well  covered  with  hot  towels 
and  finally  replacing  all  the  coils  at  once  can  be  accomplished  with 
less  handling  of  the  intestines  and  less  incident  shock  to  the  patient. 
We  feel  it  is  wise  to  make  this  first  hurried  search  of  the  ileum  for  the 
perforation  only,  which  is  immediately  recognized  if  present,  a  more 
careful  examination  of  the  gut  for  very  thin  ulcers  being  made  after 
the  really  serious  features  are  corrected,  providing  the  condition  of 
the  patient  will  permit.  It  also  affords  a  comprehensive  conception 
of  the  portion  of  the  bowel  almost  invariably  affected,  and  prevents 
the  possibility  of  spending  valuable  time  over  relatively  unimportant 
conditions.  It  is,  therefore,  well  to  make  this  entire  rapid  inspection 
of  the  bowel  even  before  closing  any  perforation  that  may  be  found. 
It  is  a  very  simple  matter  for  an  assistant  to  retain  the  location  of 
these  perforations  outside  the  abdomen  with  sponges.  The  method  of 
closure  of  the  perforation  is  relatively  unimportant,  but  should  always 
be  done  with  silk;  catgut  alone  has  been  demonstrated  on  several 
occasions  to  be  insufficient.  A  short  double  row  of  continuous  Lem- 
bert  sutures  is  all  that  is  required,  and  can  be  very  rapidly  placed 
without  elaboration.  Excising  the  ulcer  before  suturing  is  an  utterly 
useless  and  time-consuming  procedure.  It  is  a  rare  exception  to  find 
an  ulcer  of  such  size  that  the  suture  encroaches  to  an  important 
degree  upon  the  lumen  of  the  gut ;  in  such  instances  the  suture  must 
be  placed  with  greater  care.  If  there  are  several  neighboring  or  con- 
fluent perforations,  or  the  integrity  of  a  considerable  portion  of  the 
gut  is  severely  impaired  by  deep  ulcerations  not  yet  perforated,  it  is 
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wise  to  secure  this  portion  of  the  intestine  to  the  edge  of  the  wound 
rather  than  consume  time  by  resection  or  an  elaborate  method  of 
suture,  and  to  close  the  fistula  subsequently.^  Having  secured  the 
perforation,  if  the  condition  of  the  patient  permits,  it  is  always  wise 
to  make  a  retrograde  search  of  this  last  metre  of  the  ileum  for  deep 
ulcerations  threatening  perforaiion.  These  can  be  recognized  with  con- 
siderable accuracy  by  the  trained  touch.  Running  the  finger  down 
over  the  bowel  the  dangerous  areas  are  indicated  by  small,  soft,  circular 
places  in  the  centre  of  a  moderately  large,  thickened  area.  The  sen- 
sation is  readily  acquired  by  post-mortem  examination  of  an  ulcerated 
ileum,  in  which  the  observation  can  be  verified  by  subsequently  opening 
the  bowel.  These  areas  when  found  should  be  reinforced  by  a  run- 
ning silk  Lembert  suture.  The  caecum  and  appendix  being  immedi- 
ately at  hand,  it  is  well  to  give  them  a  passing  inspection.  One  is 
scarcely  justified,  however,  in  removing  the  appendix  unless  it  is 
seriously  affected,  and  not  in  instances  where  it  is  **  at  all  abnormal," 
as  was  recommended  by  Dr.  Finney,  in  his  article  in  the  Johns  Hop- 
kins  Hospital  Reports.  If  no  perforation  has  been  found  in  the  search 
so  far  instituted,  it  is  inadvisable  to  make  further  examination  of  the 
intestinal  tract,  excepting,  possibly,  the  sigmoid  flexure,  which  is  occa- 
sionally, though  quite  rarely,  affected.  Typhoid  perforations  in  other 
locations  are  so  extremely  rare  that  one  would  lose  many  more  patients 
in  a  prolonged  intestinal  search  than  in  running  the  slight  risk  of 
having  overlooked  such  a  condition. 

Irrigation  of  the  abdominal  cavity  we  feel  should  be  somewhat  pro- 
longed and  very  thorough,  even  if  there  are  no  visible  evidences  of 
peritonitis  or  extravasation.  The  stimulating  usefulness  of  hot  irriga> 
tion  has  been  even  urged  in  explorations  where  no  perforation  has 
been  found,  but  at  the  present  time  one  hardly  feels  inclined  to 
irrigate  in  such  cases.  In  many  instances  this  abdominal  irrigation 
should  be  deferred  until  the  inspection  of  the  gut  has  been  made, 
unless  the  inspection  is  seriously  hindered  by  the  amount  or  nature  of 
the  fluid  present,  in  which  case  a  rapid  preliminary  irrigation  may  be 
useful,  the  main  irrigation,   however,  to  be  reserved  until  after  the 

1  since  the  writing  of  this  paper  we  have  bad  occasion  to  feel  that  certain  cases  of  xaiher 
widely  distributed  severe  lesions  may  be  suitable  for  resection.  A  recent  case  of  the  Lakeside 
series,  not  yet  pablished,  presented  at  operation  two  perforations  and  nine  deep  ulcers  dis- 
tributed over  40  cm.  of  the  ileum.  Two  perforations  and  three  ulcers  threatening  poforatlOQ 
were  sutured,  and  a  chance  taken  on  the  remainder,  although  the  gravity  of  so  doing  was 
recognised.  The  patient  died  five  days  later,  primarily  fh>m  pneumonia.  No  Airtber  perfora- 
tions were  found,  but  two  of  the  unsutured  ulcers  were  saved  from  actual  extravasation  only 
by  light  adhesions.  The  presence  of  a  slight  beginning  peritonitis  not  over  a  few  hours  old 
was  apparently  due  to  infection  through  the  thin  adhesions  covering  these  two  ulcers,  and 
doubtless  contributed  to  and  would  certainly  later  have  caused  the  death  of  the  patient.  We 
feel  that  the  paUent  would  have  stood  resection  of  the  affected  area  and  anastomosifl  with  a 
Murphy  button,  and  on  reviewing  the  case  it  is  a  source  of  deep  regret  that  the  procedure  was 
not  employed.    We  know,  however,  of  no  attempt  at  resection  up  to  the  present  time. 
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treatment  of  the  boy^el.  Salt  solution  is  possibly  preferable  to  sterile 
water,  but  either  one  will  do.  It  should  be  about  115^  F.,  copious  in 
amount.  This,  we  feel,  is  best  and  most  wisely  accomplished  through 
one  or  several  irrigating  tubes  without  removal  of  the  intestines,  and 
should  be  especially  thorough  in  the  region  of  the  pelvis  and  lumbar 
foflsffi.  It  is  often  well  to  irrigate  the  pelvis  first,  introducing  a  large 
rubber  tube  which  will  take  up  a  large  part  of  the  return  flow ;  in 
this  way  one  will  not  infrequently  avoid  general  dissemination  of  a  large 
proportion  of  the  abdominal  fluid  and  fecal  extravasation  which  very 
frequently  settles  to  the  pelvis.  If  extensive  peritonitis  is  already 
present,  one  must  treat  this  complicating  incident  as  such,  and  that 
will  vary  greatly  according  to  individual  belief.  We  feel,  however, 
that  the  extensive  intestinal  manipulation  sometimes  advised  in  such 
cases  is  of  doubtful  wisdom  unless  the  condition  of  the  patient  is 
unusually  favorable.  We  would  feel  inclined  to  rely  on  thorough  and 
prolonged  irrigation  of  the  abdomen  without  removal  of  the  intestines, 
as  this  is  about  all  such  patients  can  endure.  In  many  instances,  to 
properly  accomplish  this  irrigation  to  the  best  advantage,  we  feel  that 
a  general  ansBsthetic  is  advisable,  although  it  is  occasionally  satisfac- 
torily accomplished  under  local  ansesthesia. 

It  may  seem  occasionally  wise  to  close  these  cases  without  drainage^ 
but  such  has  certainly  been  felt  to  be  the  rare  exception.  It  is  possible 
that  having  the  temerity  to  close  these  cases  after  thorough  irriga- 
tion may  add  considerably  to  the  recovery  rate ;  such  cases,  however, 
should  certainly  be  restricted  to  those  in  which  examination  of  the 
abdominal  fluid  during  the  operation  shows  the  absence  of  organisms, 
or,  possibly,  those  in  which  only  bacilli  are  found  to  be  present ;  but 
the  advisability  of  drainage  is  scarcely  questioned  at  the  present  time. 
The  way  in  which  one  drains  will  vary  according  to  the  operator's 
personal  belief.  Whatever  the  method,  however,  it  seems  advisable  to 
drain  the  pelvis.  In  the  Lakeside  cases  what  proved  to  be  a  very  satis- 
factory method  was  by  means  of  glass  drainage  tubes  leading  to  the 
pelvis,  and  along  the  side  of  the  tubes  in  some  instances  gauze  drainage 
was  also  placed.  It  seems  wise,  also,  to  leave  the  seat  of  perforation  or 
doubtful  portions  of  the  bowel  near  the  incision,  introducing  gauze 
drainage  to  this  portion  of  the  bowel  in  order,  if  possible,  to  forestall 
the  disastrous  consequences  of  insecure  suture  or  subsequent  perforation. 
Around  the  drainage  the  wound  should  be  closed  as  completely  as  pos- 
sible, as  the  granulating  capacity  of  such  patients  is  sometimes  consid- 
erably reduced,  although  the  healing  of  wounds  by  first  intention  seems 
to  be  rapid  and  secure. 

While  it  is  needless  to  say  that  the  operation  should  be  done  as 
rapidly  as  possible,  it  must  still  be  remembered  that  these  patienU  bear 
aperaiion  much  better  than  one  would  ordinarily  be  led  to  suppose  who 
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had  not  had  the  opportunity  for  personal  observation.  The  incision, 
the  search  for  perforation,  the  repair  of  the  bowel,  can  all  be  very 
rapidly  and  at  the  same  time  thoroughly  performed,  so  that  this  por- 
tion of  the  operation  may  well  be  considered  the  minor  part.  The 
careful  and  thorough  irrigation,  however,  is  a  matter  that  cannot  be 
unduly  hurried,  although  here  the  time  can  be  somewhat  diminished 
by  having  several  irrigating  tubes  in  use  at  the  same  time.  This  por 
tion  of  the  operation,  while  possibly  consuming  the  most  time,  is  the 
least  depressing  to  the  patient,  as  it  is  associated  with  a  considerable 
degree  of  stimulation.  We  fear  not  a  few  cases  are  sacrificed  through 
lack  of  proper  irrigation,  owing  to  the  overwhelming  desire  of  operators 
to  complete  the  operation  in  as  short  a  time  as  possible.  We  would 
urge  the  desirability  of  the  utmost  speed  during  the  really  operative 
part  of  the  procedure,  which  is  easily  possible  for  any  operator  of 
moderate  dexterity  and  good  judgment,  but  would  deprecate  hurried 
and  inadequate  cleansing  of  the  abdominal  cavity.  The  superior  ease 
and  rapidity  with  which  one  can  accomplish  the  operation  under  a 
general  ansBsthetic  is  often  in  marked  contrast  to  the  slow,  painstaking 
procedure  not  infrequently  required  umler  local  anaesthesia  where  the 
sensibilities  of  the  patient  are  so  keenly  alive  to  what  is  going  on,  and 
this  consideration,  as  previously  mentioned,  will  not  infrequently 
incline  the  operator  to  the  use  of  general  anaesthesia  as  of  marked 
advantage. 

The  subaeqiient  treatment  of  these  cases  presents  nothing  distinctive  or 
striking,  it  only  being  necessary  to  keep  in  mind  the  requirements  of 
the  patient  from  the  standpoint  of  a  laparotomy  on  the  one  hand  and 
that  of  typhoid  infection  on  the  other.  While  we  do  not  mean  to  sug- 
gest that  the  treatment  of  such  cases  does  not  require  the  greatest  care 
and  judgment,  it  presents  no  distinctive  feature  which  need  be  dwelt 
upon.  One  thing,  however,  is  extremely  desirable,  namely,  to  keep 
constantly  in  mind  the  possibility  of  a  subsequent  perforation,  and 
avoid  as  far  as  one  is  able  the  possibility  of  obscuring  the  manifesta- 
tions of  this  occurrence  in  any  way  by  the  line  of  treatment. 

The  question  of  exploratory  incision  in  rather  doubtful  cases  of  sus- 
pected perforation  we  feel  is  a  matter  of  great  importance  and  increas- 
ing interest.  This  has  been  most  advantageously  urged  and  considered 
by  Dr.  H.  W.  Gushing,  and  is,  we  feel,  his  most  useful  contribution  to 
the  surgery  of  these  cases.  It  has  been  exceptionally  well  expressed  in 
his  article,  '  *  Sur  la  Laparotomie  Exploratrice  Pr^coce  dans  la  Per- 
foration Intestinale  au  cours  de  la  Fi^vre  Typhoide,*'  Archives  Ohi- 
erales  de  Medecine^  January,  1901.  In  instances  where  perforation  is 
suspected,  but  the  diagnosis  cannot  be  considered  as  definitely  made, 
exploration  affords  the  only  hope  of  avoiding  the  catastrophe  of  allow- 
ing a  perforation  to  go  unrecognized  until  more  or  less  general  infection 
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has  occurred.  Even  at  the  preeent  time  it  has  been  proven  beyond  a 
peaaonable  question  that  these  operations  when  properly  performed  are 
praeticalljr  devoid  of  danger  and  affect  the  condition  and  course  of  the 
patient  to  a  scarcely  appreciable  degree,  whether  performed  under  local 
or  light  and  rapid  general  anseethesia.  If  no  perforation  is  found  the 
abdomen  can  be  immediately  closed,  a  collodion  dressing  applied  and 
the  baths  resumed  within  a  few  hours,  so  that  treatment  of  the  patient 
need  scarcely  be  interrupted.  Such  was  the  case  in  No.  4  of  the 
Lakeside  series.  The  impervious  dressing  necessary  for  continued  tub- 
bing is  conveniently  applied  by  using  six  or  eight  alternate  layers  of 
collodion  and  sheet  wadding,  each  layer  being  a  little  larger  than  the 
one  previously  applied.  It  is  well  to  use  only  half  of  the  thickness  of 
the  ordinary  sheet  wadding. 

Exploration  was  first  suggested  by  Dr.  Finney,  who  advised  making 
a  very  minute  incision  for  the  purpose  of  taking  cultures  from  the 
abdominal  cavity.  This  method  was  employed  in  the  Lakeside  case 
mentioned,  but  the  restricted  nature  of  this  exploration  was  considered 
a  mistake,  and  can  certainly  be  no  longer  recommended.  One  must 
now  be  able  to  detect  more  than  the  presence  of  free  abdominal  fluid 
or  organisms  within  the  abdominal  cavity.  The  perforation  may  be 
protected  by  adhesions  or  the  ulceration  may  be  scarcely  through  the 
peritoneum,  either  of  which  conditions  may  occur  without  being  dis- 
covered by  such  restricted  exploration.  If  one  b  to  look  at  all  he 
should  examine  the  ileum  and  csecum  with  care ;  it  will  take  scarcely 
more  time  and  will  afford  information  of  consequence.  It  must  be 
readily  admitted  that  the  very  slight  danger  incident  to  a  rapid,  skilful 
exploration  ia  not  to  be  compared  with  the  serious  consequences  of  an 
unrecognized  perforation.  Considering  this  as  an  aid  to  diagnosis,  it 
is  largely  along  this  line  that  we  are  to  look  for  a  considerably  larger 
percentage  of  recoveries  from  perforation.  It  will  necessarily  result 
occasionally  in  a  premature  operation,  but  will  add  very  materially  to 
the  number  of  lives  saved. 

In  instances  where  no  perforation  is  found,  either  with  or  without 
evidences  of  peritoneal  infection,  at  once  arises  the  question  of  how  far 
one  may  feel  justified  in  exploring  the  abdomen  for  such  oth^  intra- 
abdominal condUiona  as  have  been  known  to  suggest  perforation.  This 
is  a  matter  which  will  be  decided  entirely  by  the  individual  judgment 
of  the  operator,  and  must  be  affected  to  a  greater  or  less  degree  by  the 
condition  of  the  patient.  Where,  however,  one  finds  an  abnormal 
intra-abdominal  condition,  as  peritonitis,  for  instance,  it  seems  hardly 
justifiable  to  limit  the  search  for  the  seat  of  the  trouble  to  a  rapid 
glance  at  the  ileum  and  csecum.  The  appendix  is  so  close  at  hand 
that  its  inspection  should  never  be  omitted.  The  detection  of  suppurat- 
ing mesenteric  glands  is  important  for  the  sake  of  adequate  disposition 
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of  drainage.  Exploration  of  the  region  of  the  gall-bladder  may  be 
accomplished  without  serious  objection.  The  presence  of  intestinal 
obstruction  may  possibly  be  detected  by  a  hurried  examination  of  the 
intestine  from  several  parts  of  the  abdomen.  Unless  the  indications 
are  pretty  direct,  however,  one  would  scarcely  feel  inclined  to  risk 
much  time  on  this  very  remote  possibility.  The  extent  to  which  these 
explorations  are  to  be  pushed  is  a  matter  for  much  thoughtful  consid- 
eration. 

The  advisability  of  secondary  operation  for  subsequent  perforation  or 
other  operative  indications  is  no  longer  a  matter  of  general  question, 
but  of  individual  judgment  in  each  case.  The  remarkable  vitality 
displayed  in  a  number  of  reported  cases  in  which  two  or  more  subse- 
quent operations  were  performed,  has  established  this  point  beyond 
reasonable  question.  Operative  indications  are  to  be  followed,  and 
can  no  longer  be  set  aside,  for  the  simple  reason  that  the  patient  has 
already  undergone  one  operation. 

Proqnosis.  At  the  present  time  it  is  extremely  difB'cult  to  form 
even  a  reasonable  idea  of  the  prognosis  in  these  cases.  We  know  that 
it  is  affected  by  a  number  of  conditions.  In  general,  the  recovery  rate 
is  higher  among  young  people.  The  time  during  the  disease  at  which 
perforation  occurs  has  an  influence,  since  the  recuperative  powers  of 
the  individual  are  altered  at  different  times.  Recovery  is  lees  fre- 
quently to  be  expected  when  perforation  occurs  during  the  height  and 
severity  of  the  disease,  whether  of  a  primary  attack  or  in  the  midst  of 
a  sevcjre  recurrence.  When  perforation  occurs  early  in  the  disease, 
before  the  vitality  of  the  patient  has  been  drawn  upon  to  any  consider- 
able degree,  the  prognosis  in  general  is  better,  and  also  during  conval- 
escence after  the  recuperative  powers  of  the  individual  have  begun  to 
assert  an  advantage.  The  prognosis  is  always  severely  affected,  of 
course,  by  the  length  of  time  the  case  has  been  allowed  to  go  after 
perforation,  the  extent  to  which  a  spreading  abdominal  infection  has 
occurred,  and  the  bacterial  nature  of  this  infection.  It  is  also  largely 
affected  by  the  judgment,  skill,  and  dexterity  of  the  operator.  But 
when  it  comes  to  an  estimation  of  the  percentage  of  recoveries  the 
figures  obtainable  from  the  present  statistics  are,  we  believe,  absolutely 
unreliable.  In  Dr.  Westcott's  table,  comprising  the  first  83  cases 
reported,  the  recovery  rate  was  19.3  per  cent.,  while  in  Dr.  Tinker's 
table,  comprising,  presumably,  the  next  75  cases  reported,  the  recovery 
rate  was  28  per  cent.,  making  an  average  recovery  rate  for  the  entire 
158  cases  of  23.41  per  cent.  This  recovery  rate  is  far  below  that 
obtainable  under  the  present  conditions  of  diagnosis  and  operative 
technique ;  but  the  prognostic  suggestions  afforded  by  even  the  most 
recent  cases  which  the  writer  has  carefully  collected  are,  we  feel,  too 
inaccurate  and  undiscriminating  to  deserve  mention.     This  analysis 
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affords  a  certain  percentage  of  deaths  associated  with  operation,  to  be 
sure,  but  many  of  the  cases  dying  after  operation  bear  no  relation 
whatsoever  to  the  true  mortality  in  direct  connection  with  either  the 
perforation  itself  or  the  operation.  This  last  statement  has  been  most 
satisfactorily  demonstrated  by  several  post-mortem  examinations  in  the 
Liakeside  series.  With  but  rare  exceptions  it  has  been  impossible  to 
draw  this  distinction  in  our  study  of  recent  cases  owing  to  the  incom- 
pleteness of  the  reports,  but  we  are  sure  such  a  discrimination  would 
alter  materially  our  statistical  mortality.  Dr.  Osier  has  divided  these 
cases  into  three  classes:  those  which  recover  from  operation,  those 
which  die  from  causes  immediately  related  to  perforation  and  operation, 
and  those  which  die  from  causes  entirely  unrelated  to  either.  It  is  of 
the  utmost  importance  that  this  distinction  be  kept  closely  in  mind  in 
forming  an  estimate  of  the  mortality  in  these  operations,  but  it  is  a 
distinction  which,  curiously  enough,  seems  to  have  almost  entirely 
escaped  the  thought  of  those  attempting  to  form  a  statistical  opinion  of 
recovery  and  mortality.  It  is  absolutely  impossible  to  acquire  the 
knowledge  necessary  to  form  this  more  accurate  opinion  without  wide 
and  accurate  pathological  observation  and  careful  post-mortem  examina- 
tions. An  attempt  was  made  by  the  writer  to  form  such  an  estimate 
from  the  number  of  autopsies  reported,  but  the  number  at  present  is 
490  small  and  the  reports  are  so  fragmentary  and  inaccurate  that  the 
analysis  has  proved  utterly  worthless.  Unless  the  operators  under 
whojc  observation  these  cases  are  occurring  can  contribute  generously 
to  our  pathological  knowledge,  any  further  reports  are  practically 
useless  and  might  much  better  be  omitted,  since  superficial  reports 
-only  burden  the  literature  without  contributing  to  our  present  knowl- 
edge. Dr.  Keen  estimates  that  we  can  look  forward  to  30  per  cent,  of 
recoveries.  The  recovery  rate  at  the  Johns  Hopkins  Hospital  of  cases 
occurring  while  under  treatment  in  the  wards  is  45.4  per  cent.  Dr. 
Osier  estimated  a  possible  recovery  rate  of  50  per  cent.,  and  Dr.  Gush- 
ing of  50  to  60  per  cent.  We  cannot  but  believe  that  a  discriminating 
analysis  in  well-observed  cases  with  complete  pathological  examina- 
tions would  give  a  recovery  rate  considerably  in  excess  of  this,  po«si- 
bly  70  per  cent. 

Pathological  Considerations.  The  nature  of  the  abdominal 
infection  in  these  cases  is  purely  fortuitous,  being  drawn  from  the 
wealth  of  bacterial  flora  of  the  ileum,  the  possibilities  of  which  have 
probably  never  yet  been  exhausted.  The  proportion  of  cases  in  which 
bacterial  examination  of  the  abdominal  fluid  has  been  made  is  very 
-small,  but  such  examinations  have  been  more  frequent  in  recent  cases 
as  their  usefulness  and  prognostic  value  have  become  more  evident. 
The  infections  as  a  rule,  however,  appear  to  be  mild,  largely  hacillar^^ 
bacillus  coli  communis  and  bacillus  mucosus  capsulatus  being  the  most 
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frequent.  One  strange  incident  of  a  pure  infection  of  staphylococcus 
pyogenes  aureus  has  been  reported.  Some  half-dozen  cases  of  infection 
with  bacillus  typhosus  have  been  collected,  from  which  it  appears  that 
these  cases  are  attended  with  a  high  mortality.  It  will  be  necessary, 
however,  to  have  a  large  number  of  cases  in  which  a  complete  and 
careful  bacterial  examination  has  been  made  to  give  these  results  any- 
thing more  than  a  passing  interest.  It  is  very  desirable  that  our 
knowledge  of  the  nature  of  these  infections  be  widely  increased,  as  it 
may  eventually  be  found  that  certain  features  in  the  treatment  can  be 
altered  to  advantage  according  to  the  nature  of  the  infection.  It  is 
possible  that  certain  infections  which  are  recognizable  from  cover-slip 
examinations  will  require  very  much  less  thorough  irrigation,  for 
instance,  and  that  in  some  cases  we  are  at  present  subjecting  the  patient 
to  a  considerably  more  severe  strain  than  the  circumstances  may 
require.  Cover-slips  and  cultures  should  be  freely  taken,  and  as  these 
procedures  require  but  a  moment  they  need  scarcely  interfere  with  the 
rapidity  of  the  operation.  These  examinations  should  be  made  not 
only  from  the  fluid  first  encountered  on  opening  the  abdomen,  but 
also  from  the  lower  and  more  dependent  levels,  as  it  sometimes  happens 
that  the  upper  part  of  the  abdominal  fluid  appears  to  be  free  from 
organisms,  and  one  is  led  to  the  erroneous  conclusion  that  no  bacterial 
infection  has  occurred.  It  is  very  desirable,  also,  to  make  an  examina- 
tion from  the  site  of  the  perforation  itself,  and  this,  of  course,  is 
especially  necessary  in  early  cases  where  no  appreciable  amount  of 
abdominal  fluid  is  present. 

It  has  been  thoroughly  demonstrated  pathologically,  and  in  several 
instance3  has  apparently  been  clinically  confirmed,  that  infection  of 
the  peritoneal  cavity  may  occur  through  Hie  hose  of  an  xdcer  withoui 
perforation,  or  even  through  the  inflamed  portion  of  the  intestine  itself 
without  deep  ulceration.  Such  a  case  was  reported  by  Dr.  loison, 
**  Du  Traitement  du  Chirurgie  de  la  P^ritonite  Suppur^  Diffuse,'* 
Revue  de  Chirurgie,  February  10,  1901,  No.  2,  where  no  solution  in 
continuity  of  the  bowel  was  found  either  at  operation  or  autopsy.  It 
is  extremely  probable,  also,  that  such  was  the  condition  in  the  case  of 
Dr.  Dandridge,  No.  28  of  the  Westcott  series,  in  which  no  perforation 
was  found,  but  the  abdomen  contained  gas  and  free  pus.  The  patient 
was  irrigated  and  drained,  and  recovery  followed.  Such  instances,^ 
however,  are  quite  unusual,  and  it  is  hardly  safe  to  assume  that  the 
case  is  of  this  variety,  simply  because  no  perforation  is  found  in  the 
rapid  search  of  the  ileum.  It  is,  we  feel,  rather  safer  to  assume  that 
infection  has  occurred  from  some  other  source,  which  should  be  found 
and  corrected  as  circumstances  may  permit. 

It  is  probable  that  adhesions  more  or  less  extensive  occur  in  all  of 
these  cases  and  that  the  infrequency  with  which  they  are  reported  is 
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due  to  inaccurate  observation  necessitated  by  a  very  restricted  incision 
through  which  the  bowel  has  been  drawn  before  the  examination  was 
made.  As  mentioned  above,  this  procedure  does  not  seem  wise,  since 
adhesions  forming  a  perfect  protection  for  the  peritoneal  cavity  against 
infection  may  be  blindly  broken  up  and  the  opportunity  offered  for 
general  infection.  It  is  not  meant  in  recommending  a  rather  more 
generous  incision  that  there  is  a  necessity  for  actual  visual  observation 
of  the  entire  field,  but  that  by  this  means  sufficient  care  can  be  exer- 
cised in  the  withdrawal  of  intestine  to  prevent  fecal  extravasation  and 
infection  where  such  has  not  yet  occurred.  In  cases  of  what  appear 
to  be  sudden  perforation  it  is  doubtful  if  these  adhesions  are  of  sufficient 
-consequence  to  afford  much  protection.  In  the  Lakeside  cases,  while 
no  adhesions  were  found  in  those  operated  upon  for  perforation  itself, 
it  was  probably  true  that  they  were  overlooked  through  insufficient 
care  in  the  search  for  the  lesion. 

With  reference  to  the  great  practical  value  of  complete  postmortem 
-examinations  in  these  cases,  too  much  cannot  be  said.  The  greatest 
interest  thus  far  seems  to  have  centred  in  reporting  certain  clinical 
features  and  the  circumstances  of  recovery,  and  from  the  small 
number  and  paucity  of  the  postmortem  examinations  it  is  evident  that 
very  little  interest  has  been  taken  in  this  part  of  the  subject.  It  is 
perfectly  useless  to  continue  reporting  simple  recoveries  for  the  sake 
•of  apparently  increasing  the  recovery  rate.  What  is  most  essential  at 
the  present  time  is  a  large  collection  of  well-observed  and  well-reported 
autopsies.  A  complete  examination,  however,  does  not  necessarily 
mean  a  complete  autopsy.  Through  even  a  restricted  incision  it  is  pos- 
sible to  gain  a  fairly  accurate  conception  of  the  extent  and  nature  of 
the  peritoneal  infection  if  present ;  the  appearance  of  the  bowel  for 
the  sake  of  comparison  with  that  observed  at  operation ;  the  presence 
of  additional  perforations,  overlooked  or  subsequent,  and  the  existence 
•of  threatening  perforations ;  the  degree  of  success  with  which  the  sutur- 
ing has  been  accomplished,  and  other  respects  in  which  the  operative 
technique  has  been  unsuccessful.  Cultures  may  also  be  widely  taken 
through  such  an  incision,  and  the  spleen,  heart,  and  lungs  examined. 
Blood  cultures  should  also  be  taken.  It  is  only  in  this  way  that  we 
are  going  to  be  able  to  arrive  at  some  definite  conclusions  as  to  the 
•cause  of  death  in  these  cases  and  the  respects  in  which  the  treatment 
has  been  unsuccessful,  and  it  is  only  by  these  means  that  the  mistakes 
that  are  constantly  being  made  in  every  case  of  perforation,  either  in 
•diagnosis  or  treatment,  can  be  rectified.  For  the  sake  of  the  present 
patients  the  clinical  features  and  the  operation  are  of  sole  consequence ; 
the  interest  of  future  patients,  for  the  present  at  least,  lies  almost 
entirely  in  pathological  examinations. 

In  the  apparent  hope  of  giving  some  general  direction  to  the  clinical 
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features  of  these  cases.  Dr.  Oaler  has  published  the  specific  instructions 
which  are  followed  in  the  medical  wards  at  the  Johns  Hopkins  Hos- 
pital, **  Perforation  and  Perforative  Peritonitis  in  Typhoid  Fever," 
Philadelphia  Medical  Journal,  January  19,  1901,  vol.  vii.  p.  116. 
This  is  as  admirable  a  schedule  as  can  well  be  imagined,  and  could 
most  profitably  be  adopted  for  the  sake  of  complete  and  uniform 
observation.  To  this  schedule  we  would  feel  inclined,  from  an  operative 
and  pathological  standpoint,  to  add  certain  suggestions  which  may  be 
an  aid  in  determining  with  more  accuracy  some  of  the  unrecognized 
features  mentioned  in  connection  with  these  cases.  Doubtful  clinical 
features  of  so  much  consequence  in  establishing  the  all-important  early 
diagnosis  are  covered  by  the  Hopkins  schedule.  For  the  sake  of  a 
general  and  more  accurate  idea  of  the  amount  of  systemic  depression 
associated  with  the  ansesthetic,  the  operation,  or  both,  it  is  well  to  note 
with  as  minute  accuracy  as  possible  the  condition  of  the  patient  imme- 
diately before  and  immediately  following  operation,  as  well  as  the 
changes  in  his  condition  for  at  least  twenty-four  hours  subsequent  to 
the  operation.  In  taking  cover-slips  and  cultures  these  should  be 
obtained  from  various  parts  of  the  abdomen  and  also  from  the  upper 
and  lower  portions  of  the  abdominal  fluid  if  present,  and  from  the  site 
of  perforation.  It  is  desirable  to  note  with  much  care  the  general  con- 
dition of  the  bowel,  the  nature  and  extent  of  adhesions,  and  the  extent 
and  severity  of  the  general  infection  if  present,  for  the  sake  of  com- 
parison with  post-mortem  examination  in  case  the  patient  does  not 
recover.  In  the  post-mortem  examinations,  whether  complete  or  re- 
stricted, the  condition  of  the  bowel  and  the  extent  of  infection  should 
be  carefully  noted;  cover-slips  and  cultures  should  be  widely  taken 
from  the  abdomen,  organs,  and  blood ;  the  condition  of  the  operative 
field  in  the  bowel  should  be  carefully  observed,  also  the  presence  of 
additional  perforations,  either  those  overlooked  during  the  operation  or 
those  apparently  subsequent  to  the  operation,  and  the  presence  of 
threatening  perforations.  These  are  all  points  of  special  consequence, 
which,  it  is  believed,  will  lead  to  an  accumulation  of  facts  of  much 
practical  value  if  carefully  and  generally  observed.  It  is  necessary  to 
make  so  many  of  these  post-mortem  examinations  without  the  direction 
of  a  trained  pathologist  that  the  circumstance  seems  to  justify  the  men- 
tion of  these  details.  It  is  from  well-equipped  hospitals  that  we  must 
first  look  for  such  a  class  of  reports,  as  elsewhere  it  is  scarcely  possible 
to  have  both  medical  and  surgical  observation  of  all  typhoid  cases,  and 
especially  of  all  suspicious  cases.  A  means  which  will  add  very 
materially  to  the  unity  and  usefulness  of  these  observations  and  reports, 
and  which  will  tend  to  develop  a  degree  of  judgment  in  diagnosis  and 
operation  that  cannot  possibly  be  obtained  in  any  other  way,  may  be 
afforded  by  having  all  these  cases  brought  under  the  immediate  control 
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of  one  member  of  the  hospital  staff.  The  number  of  perforations 
occurring  during  a  year  in  any  one  institution  is  not  large,  and  if  the 
opportunities  for  observation  and  treatment  are  divided  among  a 
number  of  men  the  experience  gained  by  each  is  very  limited,  the 
observations  are  very  apt  to  be  restricted  and  unmethodical,  and  the 
combined  judgment  rather  biased  and  uncertain  according  to  the 
nature  of  the  particular  case  or  two  which  has  come  to  the  hand  of 
any  one  man.  We  feel  that  if  this  suggestion  could  be  carried  out 
our  knowledge  of  this  subject  would  be  widely,  rapidly,  and  very  bene- 
ficially increased. 

While,  however,  it  is  true  that  a  large  portion  of  these  operations 
will  still  be  done  in  hospitals,  mainly  on  account  of  the  difficulties  in 
diagnosis,  it  is  still  interesting  to  note  that  there  has  been  reported  by 
a  general  practitioner  one  successful  case  in  a  country  house  under  the 
conditions  which  one  finds  there  ordinarily  existent.  The  case  was 
reported  by  Dr.  R.  T.  Davis,  "Perforation  in  Typhoid  Fever; 
Operation;  Recovery,"  American  Medicine,  January  18,  1902,  vol. 
iii.  p.  116.  The  operation  was  performed  only  six  hours  after  perfora- 
tion was  thought  to  have  occurred,  which  betokens  a  degree  of  watch- 
fulness that  one  can  scarcely  hope  to  obtain  with  much  frequency 
under  such  conditions.  As  this  is  the  first  case  of  its  kind  reported  it 
is  of  special  interest  in  showing  the  changing  attitude  of  the  medical 
profession  in  general  with  reference  to  perforation  during  the  course 
of  typhoid  fever. 


y;^ 


[Reprtnted  from  American  Medicine^  Vol.  VI,  No.  19,  pages  744-745, 
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CASE  OP  POSTTYPHOIDAL  INFECTION  OF  A  RIB. 

BY 

ALFRED  IRVING  LUDLOW,  M.D., 
of  Cleveland,  Ohio. 

Second  ReHident  Barseon,  Lakeside  Hospital. 

Many  cases  of  posttyphoidal  infection  of  the  ribs 
have  been  reported.  Keen^  published  a  list  of  40  dis- 
eased ribs  following  typhoid.  Horsley '  has  tabulated  a 
list  of  48  cases,  and  adds,  that  <<Many  reports  are  in 
such  a  fragmentary  state  that  they  cannot  be  used  for 
tabulation." 

The  following  case,  occurring  in  the  service  of  Dr. 
Dudley  P.  Allen  at  Lakeside  Hospital,  is  presented  with 
the  hope  that  it  may  be  of  value  in  future  tabulations. 
Dr.  Henry  S.  Upson  has  Isindly  allowed  me  to  use  the 
medical  history  of  the  case. 

N.  F.,  a  Hebrew,  male,  a^ed  37,  married,  was  admitted 
Aaeu8t23, 1902,  oomplaining  of  headache,  backache,  and  fever. 
His  family  history  is  good.  His  personal  history  shows  he  had 
pertussis  and  measles  in  childhood,  and  gonorrhea  13  years  ago. 
Five  years  ago  he  was  operated  upon  for  fistula  in  ano.  He  had 
malarial  fever  4  years  ago. 

His  present  illness  began  one  week  before  admission.  Pre- 
vious to  this  time  he  was  well.  The  initial  symptoms  were 
chills,  sweats,  headache,  and  general  weakness,  followed  in  2 
or  3  days  by  loss  of  appetite  and  inability  to  be  about  his  usual 
work.  On  examination  the  patient  was  seen  to  be  well-nour- 
ished. Mucous  membrane  was  of  good  color.  The  tongue  was 
dry  and  heavily  coated.  Pulse  was  regular,  of  fair  volume,  not 
dicrotic.  Heart  and  lungs  were  negative.  Abdomen  soft,  not 
tender.  Spleen  was  not  palpable.  Several  well-marked  rose- 
spots  were  seen  on  the  abdomen.  Temperature  was  104.6°  F., 
pulse  90,  respirations  26.  The  urine  was  amber  colored,  acid, 
specific  gravity  1,022,  no  sugar,  a  trace  of  albumin,  a  few  hyaline 
casts  and  leukocytes.    No  diazo  reaction. 

Examination  of  the  blood  was  made  at  various  times  as 
follows : 

August  26:  White  blood  count,  8,260.    Widal  negative. 

August  28 :  White  blood  count,  9,400.    Widal  n^ati ve. 

August  31:  Test   of   patient's   serum    with   the  paracolon 

1  Buigtcal  Complications  and  Sequels  of  Typhoid  Fever, 
s  Annalfl  of  Surgery,  February,  1909. 


bacillus  gave  a  negative  resalt.  Widal  i>ositive  (1  to  10  and  1  to  50 
dilation). 

For  a  week  from  the  time  of  admission  the  patient's  tem- 
perature showed  a  daily  variation  between  102°  to  104°  F.  Dar- 
ing the  second  and  thini  weeks  there  was  a  gradaal  decline  of 
the  temperature  until  the  fourth  week,  when  it  became  normal 
and  continued  so  during  the  period  of  convalescence.  The 
patient  passed  through  an  apparentlv  unoomplici^ed  course  of 
typhoid  fever  and  having  gained  rapidly  in  weight  and  strength 
was  discharged  October  11, 1902. 

The  subsequent  history  is  as  follows : 

The  patient  said  he  experienced  a  slight  pain  in  the  region 
of  the  left  lower  ribs  a  few  days  after  he  left  the  hospital  (Octo- 
ber 11, 1902),  and  he  noticed  a  slight  swelling  over  the  sternal 
end  of  the  seventh  rib. 

About  November  1, 1902,  the  swelling  opened  spontaneously 
and  he  came  to  the  dispensary  for  treatment.  The  opening  was 
enlarged  and  a  small  amount  of  pus  evacuated.  The  patient 
continued  to  come  to  the  dispensary  for  dressings.  The  wound, 
however,  did  not  entirely  heal,  continuing  to  discharge  consid- 
erably and  causing  severe  pain  at  times. 

On  January  16, 1908,  he  was  admitted  to  the  surgical  ward  of 
the  hospital.  On  examination  a  sinus,  extending  down  to 
bone,  was  found  on  the  sternal  end  of  the  seventh  rib.  Its 
opening  was  surrounded  by  a  red,  swollen  area  3  cm.  in  diameter. 

On  January  20,  under  ether  anesthesia,  an  incision  8  cm.  in 
length  was  made  over  the  sinus  along  the  line  of  the  seventh 
rib.  About  }  dram  of  pus  was  obtained.  The  tract  of  the 
sinus  was  excised  and  the  necrotic  tissue  about  the  rib,  includ- 
ing some  of  the  structure  of  the  rib,  was  thoroughly  cureted. 
The  wound  was  packed  with  iodoform  gauze. 

In  addition  to  this  the  patient  also  had  an  ischiorectal 
abscess,  which  was  also  incised  and  drained.  Cultures  firom  this 
abscess  showed  BaciUus  eoli  eovnmunis. 

The  wound  over  the  rib  was  repacked  daily  and  continued 
to  granulate.  On  February  3, 1903,  2  weeks  after  operation,  the 
patient  was  referred  to  the  dispensary  for  further  dressings,  as 
there  was  still  a  slight  discharge  from  the  wound. 


BAOTERIOLOOIO  REPORT. 

A  coverslip  made  from  the  smear  showed  a  considerable 
amount  of  debris  containing  many  pus  cells,  among  which  were 
a  few  small  bacilli.  A  stain  for  tuoercle  bacilli  was  negative. 
Cultures  were  made  upon  the  following  media : 

Glycerin-^ar, — Whitish  semitransparent  growth  upon  the 
surface  and  a  »int  growth  along  the  line  of  stab. 

OlucoBe-agar.'^A.  growth  similar  to  that  on  glyoerin-agar. 
No  gas  formation. 

PoixUo,—T\ie  surface  has  a  moist  appearance  but  there  is  no 
visible  growth. 

3ft7]b.~Slightly  acid.    No  coagulation. 

Gelatin  and  Blood-serum,— ^o  liquefaction. 

BouilUm.—A.  uniform  cloudiness.  Indol  reaction  negative. 
The  bouillon  culture  was  used  in  the  agglutination  test  (2). 

Coverslips  from  these  cultures  show  a  very  actively  motile 
bacillus  varying  in  form,  according  to  the  medium  on  which  it 
was  developed,  staining  with  the  anilin  dyes  but  not  with 
Oram's  stain. 


AggltUincUion  Teats,— -In  all  the  tests  a  time  limit  of  1  hour 
was  used  and  the  test  was  not  called  positive  unless  there  was 
good  clumping  and  cessation  of  all  motility.  Serum  was 
obtained  from  the  patient  February  16, 1903,  and  gave  the  fol- 
lowing reactions : 

1.  With  a  known  typhoid  bacillus: 

1-10    Positive lOminuteft. 

1^50         "       45 

1-100  Negatlve-Hsorae  motility  after  12  houn. 

2.  With  the  bacillus  above  mentioned    (bouillon   culture  18 

hours) : 

1-10  Positive 6  minutefl. 

1-50         "       10        •• 

1-100        •«       15 

1-200        *•        20 

1-800        "        30 

1-600  Bmall  clamps,  but  slight  motility. 
i_7fin       ••  ••         "        ••  *• 

3.  Serum  from  a  typhoid  patient  agglutinated  the  same  bacillus 

(2)  as  follows: 

l-y)  Positive 15  minutes. 

1-100        " 20        " 

1-200        »       25 

1-800        •*        45         »• 

1-^500  Bmall  clumps,  but  still  motile  after  2  hours. 

It  will  be  seen  by  the  foregoing  that  the  organism  is  Bacil- 
lus typhi  abdominalis  or  Eberth's  iMUsiUus. 


PATHOIiOOIC  REPORT. 

The  curetings  were  hardened  in  Orth's  fluid  and  prepared 
by  the  celloidin  method  for  microscopic  stud  v.  The  section 
shows  a  few  bone  trabeculas,  the  matrix  of  which  takes  a  deep 
pink  stain  and  contains  numerous  bone  cells.  One  trabecula 
shows  a  light  pink  homogeneously  staining  matrix,  within 
which  are  a  few  cartilage  cells.  The  structure  about  the  trabec- 
ulas is  made  up  of  a  framework  of  connective  tissue  which,  in 
some  places,  particularly  between  the  marrow  cells,  is  of  a 
delicate  type.  The  larger  portion,  however,  appears  as  large 
bands  of  nbroblasts  infiltrating  and  taking  the  place  of  the 
marrow  tissue.  Here  and  there  are  areas  of  marrow  tissue 
showing  cells  of  many  varieties,  including  lymphocytes,  plasma 
cells,  mononucleai;  and  polymorphonuclear  eosinophiles, 
together  with  an  occasional  giant  cell.  Both  the  connective 
tissue  bands  and  the  marrow  show  a  scattered,  small,  round- 
celled  infiltration. 

A  few  congested  capillaries  are  seen  in  the  marrow  struc- 
ture, also  several  large  nemorrhaglc  areas  which  are  probably 
due  to  traumatism.  The  remainder  of  the  section  is  made  up 
of  granulation  tissue,  rich  in  newly  formed  and  congested  capil- 
laries and  showing  large  numbers  of  plasma  cells,  small  round 
cells,  a  few  eosinophiles,  polymorphonuclear  leukocytes,  and 
red  blood  cells. 

The  process  is  evidently  a  chronic  osteitis  with  the  formation 
of  chronic  granulation  tissue. 


stain  for  the  bacillas  in  tlssne:  A  section  of  tlie  curetinifs 
was  stained  by  the  following  method : 

1.  Stirling's  eentian  vioiet  for  10  minutes. 

2.  Acetic  acid,  1-1,000  for  a  few  minutes. 

3.  Dehydrate  in  95%  alcohol. 

4.  Oil  of  cloves  to  clear. 
6.  Xylol. 

6.  Xylol  balsam. 

Microscopic  examination  of  the  section  revealed  a  small, 
light^blue  staining  area  near  a  small  arteriole  in  one  of  the  con- 
nective tissue  bands.  Within  this  area  there  were  numerous 
deep-blue  staining  bacilli. 

The  forgoing  data  show  conclusively  that  the  case  is 
one  of  a  posttyphoidal  infection  of  the  rib  producing  a 
chronic  osteitis  with  the  formation  of  an  abscess  from 
which  the  typhoid  bacillus  was  recovered  in  pure 
culture. 

At  the  present  writing,  June  1,  1903,  the  patient  still 
comes  to  the  dispensary  for  dressings. 

There  are  2  small  granulating  areas  over  the  junction 
of  the  seventh  costal  cartilage  and  sternum.  There  is 
still  some  discharge,  and  a  small  amount  of  induration  in 
this  region. 

I  am  indebted  to  Dr.  W.  T.  Howard,  Jr.,  and  Dr.  L. 
W.  Ladd,  for  reviews  of  this  work. 
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Wounds  From  Blank  Cartridges 

OBSERVATIONS   UPON  16  CASES  CARED  FOR   AT  LAKESIDE  HOSPITAL, 
TOGETHER  WITH   A   BACTERIOLOGIC   REPORT 

BT  DUDLEY  P.  ALLEN.  M.  D..  CLEVELAND 
Professor  of  Surgery,  Medical  Department,  Western  Reserve  University,  Cleveland. 

and  A.  I.  LUDLOW.  M.  D.,  CLEVELAND 
Second  Resident  Surpreon.   Lakeside  Hospital 

About  the  fourth  of  July,  of  this  year,  a  very  unusual  num- 
ber of  casualties  were  reported  resulting  from  the  firing  of  toy 
pistols.  There  was  nothing  unusual  in  the  weapon  itself,  but  the 
report  made  by  the  explosion  of  the  cartridge  seemed  much  louder 
than  that  which  had  formerly  resulted  from  similar  explosions. 
The  shell  of  the  cartridge  itself  is  of  brass.  The  nature  of  the 
explosive  has  not  been  determined.  It  seems,  however,  to  possess 
unusual  power.  The  number  of  injured  patients  who  were  brought 
to  Lakeside  Hospital  suffering  from  wounds  made  by  these  blank 
cartridges  was  16.  There  was  one  additional  case  of  a  wound 
of  the  hand  by  a  sky-rocket.  In  the  15  mentioned  injured  by 
blank  cartridges,  the  wounds  were  distributed  as  follows :  There 
was  one  of  the  abdomen,  one  of  the  scrotum,  one  of  the  finger, 
and  13  of  the  hand.  All  of  the  wounds  save  one  presented  the 
same  general  characteristics.  The  wound  of  the  abdomen  was 
somewhat  peculiar,  and  may,  therefore,  be  described  by  itself. 
The  patient,  a  boy  of  10  years,  was  playing  with  a  toy  pistol.  He 
had  on  trousers  and  a  shirt.  The  explosion  of  the  cartridge  pro- 
duced a  wound  on  the  left  side  of  the  abdomen.  The  external 
wound  was  small  and  seemingly  superficial,  and  the  boy  did  not 
seem  to  be  seriously  injured.  I  saw  the  boy  on  the  morning  of 
the  fourth  day  following  the  injury.  At  that  time  there  was  a 
small  wound  the  size  of  a  slate  pencil  about  three  inches  to  the 
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left  and'  a  little  above  the  level  of  the  umbilicus.     The  abdomen 
was  decidedly  tympanitic,  and  there  were  evidences  of  peritonitis. 
A  very  grave  prognosis  was  given,  since  it  was  evident  that  the 
peritonitis  was  already  far  advanced  and  the  boy's  condition  v.as 
extremely  serious.     An  anesthetic  was  administered  and  a  small 
incision  was  made  at  the  point  of  injury.     It  was  found  that  the 
wound  had  penetrated  the  abdominal  cavity,  and  that  immediately 
behind  it  lay  a  coil  of  gut  which  had  been  so  damaged  that  the 
integrity  of  its  wall  was  destroyed.     Immediately  against  the  wall 
of  the  intestine  was  found  the  black  wad  of  the  cartridge.    Tliis 
wad  had  preserved  its  original  form.    The  damage  to  the  gut  was 
so  great  that  repair  was  impossible.    The  gut,  therefore,  had  to  be 
drawn  into  the  wound,  and  an  artificial  anus  was  made.    Not  with- 
standing  what  was  done,  the  boy  continued  to  fail,  and  died  from 
general  peritonitis  the  same  day.    This  case  has  been  reported  first 
because  it  is  unique,  and  also  because  it  shows  the  explosive  power 
and  danger  of  these  cartridges. 

The  wounds  of  the  hand  were  almost  all  located  in  the  palm. 
In  all  of  them,  so  far  as  could  be  judged,  the  muzzle  of  the  pistol 
must  have  been  held  close  to  the  hand.  The  external  injury  was 
slight  in  most  cases,  consisting  of  a  small  irregular  opening 
through  the  skin.  On  enlarging  the  wounds  it  was  found  that 
the  channel  broadened  from  the  point  of  entrance,  so  that  the 
wound  in  the  interior  of  the  hand  was  much  larger  than  that  of 
the  integument.  The  wound  extended,  in  some  cases,  almost  the 
entire  length  of  the  hand,  and  in  others  penetrated  the  hand  so 
that  the  wound  passed  from  the  palm  of  the  hand  upward  between 
the  metacarpal  bones,  and  it  was  manifest  that  the  back  of  the 
hand  was  involved  in  the  injury. 

The  method  of  treatment  pursued  in  the  cases  treated  in  the 
hospital  was  to  anesthetize  the  patient,  to  lay  the  wound  open 
thoroughly,  to  excise  all  lacerated  and  discolored  tissue,  to  disin- 
fect it  with  the  utmost  thoroughness,  and  to  pack  it  open  with  iodo- 
form gauze.  In  the  majority  of  cases  thus  operated  upon  the  wad 
of  the  cartridge  was  found  intact  in  the  deepest  portion  of  the 
wound. 

The  cases  treated  in  the  hospital  have  been  gathered  under 
two  heads,  first,  those  which  recovered  without  serious  symptoms, 
and,  second,  those  which  died  from  tetanus.  Omitting  the  case  of 
wound  to  the  abdomen,  there  were  nine  injured  hands,  which 
virtually  received  their  primary  treatment  in  the  hospital.  The 
wound  of  the  injured  fmger  alluded  to  above  had  been  carefully 
washed,  the  opening  packed  with  gauze,  and  had  been  repeatedly 
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soaked  with  carbolic  acid  before  admission  to  the  hospital,  12  days 
after  the  injury.  The  treatment  which  the  hands  had  received 
previous  to  admission  to  the  hospital  had  in  all  cases  been  super- 
ficial dressings.  In  none  of  these  nine  cases  had  the  wound  been 
opened  or  excised  before  admission  to  the  hospital.  The  length 
of  time  which  the  wound  had  existed  before  admission  to  the 
hospital  was  as  follows:  Three  had  been  injured  less  than  12 
hours,  six  had  been  injured  two  days,  and  one  had  been  injured 
nine  days.  In  addition  to  treatment  by  excision  and  packing  with 
iodoform  gauze,  as  stated  above,  two  cases,  inc.,  one  of  my  own 
and  one  of  Dr  H.  A.  Becker,  received  prophylactic  treatment  by 
the  injection  of  serum.  Every  one  of  the  10  cases  treated  in  the 
hospital  by  the  method  described  recovered. 

The  second  class  of  cases  were  those  which  developed  tetanus. 
There  were  five  of  these.  Four  had  injuries  of  the  hand  and 
one  had  an  injury  of  the  scrotum.  The  previous  treatment  of 
these  .cases  had  been  as  follows :  In  four  of  them  an  incision  and 
counter-opening  had  been  made,  how  long  after  the  receipt  of  the 
wound  it  is  impossible  to  say.  In  no  case,  however,  had  the 
patient  been  anesthetized  or  the  wound  excised  and  cleared  out. 
The  development  of  tetanus  occurred  in  one  case  six  days,  in  two 
cases  seven  days,  and  in  two  cases  eight  days  after  the  receipt  of 
the  wound.  All  cases  developed  trismus  and  the  deaths  occurred 
in  from  12  hours  to  four  days  after  admission  to  the  hospital. 
The  treatment  given  in  these  cases  was  as  follows:  In  all  cases 
the  wounds  were  opened  under  ether  and  excised.  All  these 
case's  received  treatment  by  intermuscular  injection  of  antitetanic 
serum.  In  one  case  antitetanic  serum  was  injected,  in  addition, 
into  the  lateral  ventricles,  through  an  opening  made  above  them 
in  the  skull.  In  addition  to  this  the  patients  received  antispas- 
modics and  anodjmes  to  control  the  violence  of  the  spasms,  and  to 
some  of  them  chloroform  was  administered  to  relieve  the  suffer- 
ing".  The  case  in  which  the  injection  of  antitetanic  serum  was 
made  into  the  lateral  ventricles  of  the  brain  lived  for  four  days. 
No  other  patient  lived  longer  than  48  hours. 

There  is  a  two-fold  reason  for  presenting  this  series  of  cases 
to  the  Academy,  the  first  is  their  professional  interest,  and  the  sec- 
ond their  public  importance.  The  professional  interest  of  the 
cases  depends  upon  various  factors.  The  first  of  these  factors  is 
that  although  the  external  wound  caused  by  the  wad  of  a  toy 
pistol  is  small,  the  injury  to  the  deeper  structures  is  much  more 
extensive  than  one  would  be  led  to  anticipate  from  what  appears 
upon  the  surface.    The  wounds  are  relatively  greater  than  those 
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which  have  resulted  from  the  toy  pistols  heretofore,  and  are  also 
far  greater  than  those  which  are  produced  by  the  ball  of  an  ordi- 
nary pistol.     Another  factor  of  importance  is  that  the  serious 
symptoms  in  the  cases  did  not  develop  at  once.    The  wound  may 
remain  quiescent  for  some  days,  presenting  no  conditions  which 
would  give  rise  to  serious  apprehension.    Later  it  becomes  evident 
that  there  is  deep  inflammation,  either  upon  the  side  of  the  hand 
which  is  wounded  or  upon  the  opposite  side.    The  appearance  of 
serious  symptoms  on. the  opposite  side  of  the  hand  in  several  cases 
of  tetanus  treated  in  the  hospital  had  resulted  in  counter-openingfs 
being  made  previous  to  their  admission.    In  none  of  the  cases  in 
which  tetanus  developed  had  anything  further  been  done  than  to 
make  counter-openings  or  to  incise  the  original  wound.     In  no 
case  had  the  original  wound  been  cleared  out  and  excised  under 
an  anesthetic.     The  cases  primarily  operated  upon  in  the  hospital 
were,  in  all  excepting  a  single  instance,  brought  in  the  hospital 
within  48  hours  after  the  injury.     The  one  which  did  not  enter 
the  hospital  until  the  ninth  day  after  injury  was  a  case  of  a  wound 
of  the  finger.    The  wound  had  been  cleaned  out  and  packed  with 
gauze  although  it  had  not  been  excised. 

Although  the  number  of  cases  is  too  few  to  permit  of  any 
positive  conclusions  as  to  the  exact  time  after  which  it  is  impos- 
sible to  avoid  tetanus  by  excision  of  the  injured  tissues,  the  facts 
pointed  out  in  these  cases  as  to  the  length  of  time  which  the 
wound  existed  before  treatment  had  been  undertaken  in  those 
which  recovered  and  in  those  which  later  developed  tetanus,  are 
most  instructive. 

The  i)atients  treated  primarily  in  the  hospital  were  generally 
cared  for  under  the  supervision  of  the  resident  surgeon,  Dr  San- 
ford,  and  to  him  laro^cly  is  due  the  credit  for  the  successful  results 
obtained.  In  all  the  cases  treated  primarily  in  the  hospital  the 
f)atients  were  anesthetized,  the  wounds  were  laid  open,  excised, 
thoroughly  cleansed  and  packed  open  with  iodoform  gauze.  It 
seems,  therefore,  that  this  treatment  must  have  been  a  large 
factor  in  the  results  obtained.  To  what  part  of  the  treatment  the 
success  is  due  is,  of  course,  a  matter  of  uncertainty.  It  may  have 
been  due  to  the  thorough  cleansing  of  the  wound,  but  inasmuch  as 
the  bacillus  of  tetanus  is  an  anerobic  growth  it  seems  that  the  suc- 
cess of  the  treatment  may  have  been  due  to  the  fact  that  by  pack- 
ing the  wounds  thoroughly  open  there  was  a  free  access  of  air 
to  every  portion  of  the  wound  and,  on  this  account,  the  pathogenic 
germ  failed  to  develop. 

With  this  idea  in  mind  an  attempt,  was  made  to  gain  some 
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added  information  by  means  of  experiments  conducted  upon  ani- 
mals. These  experiments  have  been  carried  on  by  the  second 
resident  surgeon,  Dr  Ludlow,  and  will  be  detailed  in  a  paper 
which  he  will  read  this  evening.  Without  anticipating  what  Dr 
Ludlow  has  to  say  in  his  paper,  it  is  perhaps  proper  to  ^tate  that 
the  experiments  have  not  been  so  successful  in  demonstrating  the 
effect  of  treatment  as  had  been  anticipated.  It  is  our  intention  to 
conduct  these  experiments  further  if  it  is  found  feasible  to  do  so. 
Our  idea  in  conducting  the  experiments  was  that  if  animals  could 
be  regularly  inoculated  with  tetanus  by  shooting  into  them  the 
wads  from  cartridges  of  toy  pistols,  it  might  be  possible  to  dem- 
onstrate in  a  considerable  series  of  cases  that  this  development  of 
tetanus  could  be  avoided  by  certain  treatment,  vis.,  first  by  cleans- 
ing of  the  wound,  second,  thoroughly  incising  and  excising  it,  and 
third,  by  packing  it  wide  open  with  gauze  and  giving  the  air 
access  to  it.  We  have  not,  however,  been  successful  in  producing 
tetanus  in  animals  by  shooting  them  with  the  toy  pistol. 

There  remains  of  course  the  open  question  in  this  connection 
as  to  whether  the  wad  of  the  cartridge,  the  explosive  of  the  cart- 
ridge, or  the  dirt  which  gained  access  to  the  wound  at  the  time  of 
or  subsequent  to  the  injury,  is  the  source  of  infection.  This  also 
is  a  question  which  we  have  not  thus  far  been  able  to  solve. 

The  conclusions  which  it  seems  proper  to  record  as  the  result 
of  our  observations  are,  first,  that  the  cartridges  of  the  present 
toy  pistol  are  far  more  dangerous  than  those  which  were  formerly 
used,  and  that  the  wound  which  is  produced  is  far  more  extensive 
and  more  prone  to  produce  tetanus.  It  seems  also  strongly  prob- 
able from  the  fact  that  all  cases  treated  primarily  in  the  hospital 
by  excision  and  open  drainage  recovered,  that  this  treatment  is 
one  to  be  recommended  highly,  although  it  cannot  yet  be  said 
that  it  is  an  absolute  guarantee  against  the  development  of  tetanus. 
The  fact  that  five  cases  not  so  treated  developed  tetanus  and  that 
ten  treated  in  this  way  did  not  develop  tetanus  is  a  strong  recom- 
mendation for  the  treatment. 

The  vast  amount  of  injury  done  by  the  toy  pistol  in  Cleve- 
land and  in  other  cities  of  the  United  States,  in  July  last,  would 
seem  to  demand  that  scientific  bodies,  like  our  own,  should  point 
out  in  an  authoritative  way  to  the  governing  boards  of  our  various 
cities  that  the  manufacture  and  use  of  pistols  of  this  kind  should 
be  absolutely  prohibited. 
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BACTERIOLOGIC  REPORT 

A.  I.  LUDLOW,  M.  D. 

In  accordance  with  our  usual  routine  an  effort  was  made  to 
determine,  as  far  as  possible,  the  bacteriologic  findings  of  the  cases 
of  blank  cartridge-wounds.  Inasmuch  as  the  tetanus  bacillus 
developes  only  in  the  absence  of  oxygen  it  was  necessary  to  make 
anerobic  cultures.  When  the  wound  was  thoroughly  opened, 
such  part  of  the  wad  as  was  obtainable,  together  with  the  tissue 
in  its  immediate  vicinity,  was  placed  in  a  sterile  test-tube  and  as 
soon  as  possible  was  transferred  to  the  culture  medium. 

The  cultures  were  made  according  to  Wright's  method. 
Two  kinds  of  media  were  used,  a  1%  glucose  bouillon  and  agar 
agar.  The  medium  fills  the  test-tub^  to  a  considerable  height  so 
that  oxygen  can  less  easily  penetrate  to  the  deeper  portions.  The 
contents  of  the  tube  are  boiled  for  a  few  minutes  to  expel  the 
excess  of  oxygen  from  the  medium.  The  tube  is  then  immersed 
in  cold  water  to  cool  its  contents  rapidly,  and  then  before  the 
medium  becomes  solid,  the  tube  is  placed  in  a  water  bath  at  38*  C. 
for  a  few  minutes. 

When  the  medium  may  be  assumed  to  have  reached  this  tem- 
perature, it  is  inoculated  with  material  from  which  the  growth  is 
to  be  obtained.  After  the  culture  medium  has  been  inoculated, 
the  cotton  stopper  is  thrust  down  almost  to  the  medium  and  a 
second  absorbent  cotton  stopper  is  inserted  sufficiently  far  down 
into  the  test-tube  so  that  the  upper  end  is  about  one  centimeter 
below  the  mouth  of  the  tube.  Next  there  is  run  into  the  absorbent 
cotton  stopper  a  small  quantity  of  a  watery  solution  of  pyrogallic 
acid  and  about  1  c.c.  of  a  50%  sodium  hydrate  solution.  The  tube 
is  immediately  closed  air  tight  by  firmly  inserting  a  rubber  stopper 
sealed  with  wax  or  paraffin. 

Cultures  made  in  this  way  gave  the  following  results : 

1.  Cases  which  did  not  develop  tetanus: 

Five  cases  are  included  under  this  heading.  The  cultures 
from  three  cases  were  sterile.  In  the  fourth  case,  streptococcus 
pyogenes,  staphylococcus  pyogenes  albus  and  bacillus  mucosus 
capsulatus  were  found.  The  fifth  case  showed  cultures  of  strepo- 
coccus  pyogenes  aiid  staphylococcus  pyogenes  albus. 

2.  Cultures  from  cases  which  developed  tetanus : 

In  all  of  these  cases  S}Tnptoms  of  tetanus  were  apparent  at 
the  time  the  cultures  were  taken. 

In  the  first  case,  the  one  on  whom  the  intracranial  injection 
was  made,  the  culture  was  sterile.    In  this  case  the  wound  had 
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been  cleansed  and  soaked  with  bichlorid  before  the  patient  came 
to  the  hospital. 

The  culture  from  the  second  case  showed  a  growth  within 
24  hours.  After  a  week  had  elapsed,  in  order  to  give  time  for 
spore  formation,  the  cfilture  was  examined.  The  medium  pre- 
sented a  considerable  amount  of  gas  formation  and  a  diffuse 
growth  spreading  out  from  the  line  of  inoculation,  particularly  in 
the  deeper  portions. 

Coverslips  made  from  this  culture  showed  many  bacilli  which 
were  nonmotile.  Some  of  these  bacilli  were  straight  or  slightly 
curved  with  somewhat  rounded  en^ls  and  no  spores.  These  bacilli 
were  enclosed  in  a  transparent  capsule  and  stained  by  Gram's 
method,  the  bacillus  urogenes  capsulatus. 

Many  other  bacilli  were  found  appearing  as  slender,  straight 
bacilli,  with  rounded  ends.  Some  showed  at  the  extremity  of  the 
bacillus  a  spore,  spherical  in  form  and  considerably  greater  in 
diameter  than  the  rods  themselves,  giving  the  bacilli  the  shape  of 
a  pin.  This  bacillus  stained  by  Gram's  method,  thereby  present- 
ing both  morphologically  and  in  its  staining  properties  the  appear- 
ance of  the  bacillus  of  tetanus. 

In  addition  to  the  above,  arobic  subcultures  showed  strepto- 
cocci and  the  bacillus  mucosus  capsulatus. 

From  the  third  case  the  organisms  were  identical  with  those 
found  in  the  second  case  with  one  important  exception.  In  this 
case  the  bacillus  which  appeared  almost  identical  with  the  tetanus 
bacillus,  was  more  javelin  shaped,  decolorized  by  Gram's  method 
and  developed  in  the  presence  of  oxygen.  This  was  evidently  the 
pseudotetanus  organism. 

More  will  be  said  later  with  reference  to  these  cultures  in 
animal  inoculation. 

The  fourth  and  fifth  cases  showed  the  bacillus  mucosus  cap- 
sulatus and  bacillus  arogenes  capsulatus  but  no  organism  like  the 
tetanus  organism  could  be  found. 

The  startling  feature  in  all  these  last  four  cultures  was  the 
large  amount  of  gas  formation,  in  one  case  it  being  so  great  as  to 
force  out  the  rubber  cork. 

animal  inoculations 

Bouillon  cultures  from  the  second  and  third  cases  were 
heated  to  80**  C.  for  20  minutes  in  an  eflfort  to  destrov  all  but  the 
suspected  tetanus  bacillus.  One  cubic  centimeter  of  each  solution 
was  then  injected  subcutaneously  into  th^  hind  leg  of  two  guinta- 
pigs.  A  second  anerobic  culture  made  from  the  culture  thus 
heated  still  showed  both  the  tetanus  bacillus  and  bacillus  arogenes 
capsulatus,  so  both  organisms  were  introduced  at  the  inoculation. 


10      Allen-Ludlow — Wounds  from  Blank  Cartridges 

Twenty-eight  hours  after  inoculation  the  guinea-pig  which 
had  been  inoculated  from  the  culture  containing  the  tetanus  bacil- 
lus showed  rigidity  of  the  leg  inoculated.  Within  six  hours  this 
leg  showed  tetanic  contractions.  The  next  morning  the  guinea- 
pig  was  found  dead.  • 

At  the  seat  of  inoculation  there  was  no  suppuration.  The 
internal  organs  appeared  normal.  Cultures  were  made  from  the 
tissues  excised  about  the  point  of  inoculation  and  showed  bacillus 
arogenes  capsulatus  in  pure  culture.  The  tetanus  bacillus  could 
not  be  recovered.  The  bacillus  arogenes  capsulatus  might  there- 
fore have  had  some  part  in  the  death  of  the  guinea-pig. 

The  culture  of  bacillus  arogenes  capsulatus  should  have 
been  injected  into  a  guinea-pig  but  unforii.nately  this  was  not 
done.  The  guinea-pig  inoculated  from  the  culture  containing  the 
pseudotetanus  and  bacillus  arogenes  capsulatus  was  unaffected. 

SUMMARY 

In  the  cases  which  did  not  develop  tetanus  the  bacillus  of 
tetanus  was  not  found.  In  only  one  case  of  the  five  which 
developed  tetanus  was  the  tetanus  bacillus  found,  and  this  organ- 
ism was  not  recovered  from  the  guinea-pig  inoculated. 

The  finding  of  the  bacillus  arogenes  capsulatus  in  four  cases 
which  developed  tetanus  is  interesting.  Has  this  organism  any- 
thing to  do  with  the  phenomena  assigned  to  tetanus?  The  action 
of  light,  especially  sunlight,  is  very  destructive  to  the  tetanus 
bacillus.  This  suggests  an  experiment  in  regard  to  the  action  of 
the  X-ray  upon  the  growth  of  the  tetanus.  If  it  should  prove 
destructive  to  the  organism  it  might  be  of  some  value  to  submit 
the  opened  wounds  to  the  X-ray  treatment.  The  data  in  hand  is 
too  fragmentary  to  be  of  any  value  except  as  a  suggestion  for 
more  work  along  this  line  of  research. 


/^ 
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The  case  to  which  attention  is  invited  in  this 
article  presents  a  very  unusual  and,  so  far  as  we 
can  find,  a  unique  anatomical  placement  of  the 
vermiform  appendix. 

A  girl  of  twenty  years,  a  patient  of  Dr.  I.  N. 
Oakes,  of  North  Ridgeville,  Ohio,  was  referred 
for  intercurrent  appendectomy.  The  patient 
had  suffered  from  three  attacks  of  what  appeared 
to  be  appendicular  colic.  The  first  attack  was  in 
June,  1903,  and  was  manifest  by  nausea  followed 
by  pain  in  the  right  iliac  fossa ;  the  pain  was  not 
severe,  and  disappeared  in  two  days;  there  was 
no  fever.  About  a  month  later  she  had  a  similar 
attack,  but  even  less  severe.  On  August  20,  she 
suffered  a  third  attack,  manifested  by  nausea,  to- 
gether with  pain  in  the  right  iliac  fossa,  the  pain 
being  somewhat  more  severe  than  on  the  former 
occasions,  and  persisting  for  five  days.  On  this 
occasion,  as  on  the  others,  there  was  no  fever,  no 
chill  and  no  vomiting,  except  once  immediately 
after  taking  a  dose  of  whisky.  Turpentine  stupes 
were  applied  in  each  instance.  In  none  of  the 
attacks  was  she  confined  to  bed,  although  in  the 
last  attack  she  felt  pretty  miserable.  These  facts 
in  the  clinical  history  are  mentioned,  as  they 
seemed  to  indicate  the  absence  of  a  definite  in- 
flammatory condition.  Since  the  last  attack,  how- 
ever, there  persisted  a  slight  degree  of  sensitive- 
ness on  deep  pressure  in  the  region  of  the  ap- 
pendix. The  patient  lived  in  the  country  a  con- 
siderable distance  from  ready  communication, 
which  fact,  together  with  the  manifest  tendency 
toward  increasingly  severe  recurrence,  was  the 
occasion  for  operative  interference. 

""  *  Read    at    the    Clinical    and    Pathological    Section,    Cleveland 
Academy  of  Medicine,   March  4,   1904. 
Received   for  publication   March    15,    1904. 


The  operation  was  performed  at  Charity  Hos- 
pital, Cleveland,  October  21,  1903,  and  presented 
nothing  of  interest  aside  from  the  anatomical  con- 
dition. The  cecum  and  appendix  were  readily 
located,  there  being  no  adhesions.  The  appendix 
emerged  from  the  cecum  at  the  point  noted  in  the 
large  majority  of  cases,  a  little  internal  and 
slightly  posterior  to  the  projection  of  the  caput, 
as  in  the  classical  third  type  of  the  cecum  de- 
scribed by  Treves.^  Curving  gently  upon  itself 
in  a  downward  and  backward  direction,  what  ap- 
peared to  be  the  tip  of  the  appendix  seemed  at- 
tached to  the  cecum  by  an  adhesion  about  1.5  cm. 
below  the  appendiceal  base.  This  at  first  appeared 
to  be  the  entire  appendix,  and  measured  2.5  cm. 
There  was  a  mesoappendix  arising  from  the 
under  or  left  layer  of  the  mesentery  of  the  ex- 
treme distal  portion  of  the  ileum.  The  mesoap- 
pendix was  about  2  cm.  long  at  the  base  of  the 
appendix,  and  was  about  4  cm.  along  its  free 
border,  reaching  w^hat  appeared  to  be  the  adher- 
ent tip  of  the  appendix.  This  free  border  was  no- 
where attached  to  the  parietal  peritoneum,  so  that 
the  apparently  adherent  tip  of  the  appendix  could 
be  completely  su rounded  by  introducing  the  finger 
from  the  outer  side  underneath  the  appendix,  be- 
neath the  mesoappendix,  and  out  again  below  the 
free  border  of  the  mesoappendix. 

The  lack  of  any  adhesions  along  this  free  bor- 
der of  the  mesoappendix,  in  the  presence  of  what 
appeared  to  be  .an  adhesion  of  the  tip  of  the  ap- 
pendix, was  the  first  consideration  that  led  to  an 
understanding  of  the  actual  condition  present. 
The  end  of  the  cecum  was  drawn  upward,  mak- 
ing prominent  the  line  of  reflection  between  the 
cecal  and  parietal  peritoneum.  On  careful  in- 
spection it  was  now  seen  that  what  appeared  to 
be  the  adherent  tip  of  the  appendix  was  merely 
a  constriction  narrowing  the  appendix  to  about 
one-fourth  its  proximal  diameter.  From  this 
constriction  the  remainder  of  the  appendix  was 
seen  in  dim  outline  to  lie  extrapcritoneally  along 
the  cecum  as  far  as  the  line  of  peritoneal  reflec- 
tion mentioned,  from  which  point  it  was  lost  to 
view  in  the  retrocecal  connective  tissue.  The 
extraperitoneal  portion  of  the  appendix  was  i 
cm.  long.  A  short  incision  was  made  along  the 
line  of  peritoneal   reflection  and  the   retrocecal 


connective  tissue  separated  along  the  appendix 
to  its  tip.  This  portion  of  the  organ  was  i  cm. 
long,  making  the  entire  appendix  4.5  cm.  in 
length;  the  free  mesenteric  portion  2.5  cm.,  the 
extraperitoneal  portion  i  cm.,  the  retrocecal  por- 
tion I  cm. 

The  organ  was  readily  removed.  The  mesen- 
teric portion  was  6  mm.  in  diameter,  narrowing 
down  at  the  constriction  to  a  trifle  over  2  mm. ; 
beyond  this  point  the  diameter  of  the  extraperi- 
toneal and  retrocecal  portions  widened  out  to  8 
mm.  The  mucous  membrane  of  the  portion  distal 
to  the  constriction  was  slightly  congested,  but 
this,  together  with  the  slight  general  thickening 
of  the  wall  of  the  same  portion,  was  the  only 
gross  evidence  of  inflammation.  There  were  no 
adhesions.  There  were  no  foreign  bodies.  It  is 
possible  the  distal  thickening  was  due  to  muscular 
hypertrophy  through  efforts  to  expel  mucus  from 
this  portion  through  the  constriction.  At  all 
events  the  inflammation  was  slight  and  had  not 
extended  through  the  appendiceal  wall. 

That  we  have  here  a  primary  anatomical  con- 
dition and  not  a  condition  resulting  from  in- 
flammatory adhesions,  there  can  be  no  reasonable 
doubt.  An  acute  inflammatory  condition  gluing 
the  appendix  to  the  cecum  would  also  have  left 
the  appendix  adherent  to  the  parietal  peritoneum 
against  which  it  rested  posteriorly,  which  did  not 
occur.  An  inflammatory  process  would  undoubt- 
edly have  bound  down  the  distal  portion  of  the 
mesoappendix  to  the  parietal  surface  against 
which  it  rested,  but  the  distal  border  was  not  ad- 
herent and  the  finger  could  be  freely  run  under 
it.  If  the  extraperitoneal  appearance  of  the  mid- 
dle portion  of  the  appendix  had  been  produced 
by  recent  adhesions,  one  would  expect  to  find  the 
remains  of  peritoneum  on  the  cecal  side  of  the 
appendix,  but  this  portion  of  the  organ  was  sepa- 
rated from  the  cecum  only  by  loose  connective 
tissue.  Finally,  no  explanation  along  the  line  of 
inflammatory  adhesions  can  possibly  account  for 
the  location  of  the  distal  centimeter  of  the  appen- 
dix lying  in  the  retrocecal  connective  tissue. 

The  most  frequent  peritoneal  relation  of  the 
appendix  is  where  the  entire  organ  lies  freely  in 
the  peritoneal  cavity  supported  by  a  mesoappen- 
dix extending  only  along  the  proximal  half  of 


the  organ,  the  distal  portion  being  without  a  mes- 
entery (Quain,-  Sappey'*) ;  exception  is  taken  to 
this  statement  by  more  recent  investigators, 
notably  Monks  and  Blake,*  the  opinion  prevailing 
that  the  mesentery  extends  further  along  the  ap- 
pendix in  a  much  larger  proportion  of  cases  than 
was  formerly  believed.  An  extraperitoneal  rela- 
tion of  all  or  a  part  of  the  appendix  is  quite  rare, 
except  as  the  result  of  an  inflammatory  process. 

Of  577  cases  mentioned  by  Stroud,*^  only  nine 
were  partially  or  wholly  extraperitoneal.  Bryant* 
mentions  three  out  of  144  cases  examined  by  H. 
M.  Biggs.  Turner,  quoted  by  Bryant,'  found  in 
105  examinations  four  partially,  and  two  wholly 
extraperitoneal.  An  examination  of  the  records 
of  480  autopsies,  performed  in  the  Pathological 
Department  of  Lakeside  Hospital,  affords  a  series 
of  440  cases  in  which  the  vermifonii  appendix 
was  ifree  from  gross  inflammatory  conditions  or 
operative  interference.  Among  these  440  cases 
only  four  instances  appear  in  which  any  portion 
of  the  appendix  was  extraperitoneal,  three  of 
which  occurred  in  the  last  few  autopsies.  Only 
one  of  these  cases  sustained  a  relation  to  the  pos- 
terior surface  of  the  cecum,  as  is  mentioned  later. 

There  have  previously  been  recorded  several 
types  of  extraperitoneal  relations  of  the  appendix 
to  the  posterior  surface  of  the  cecum  and  ascend- 
ing colon,  all  of  which  are  so  well  recognized  that 
they  merit  no  extensive  reference  list. 

1.  As  the  end  of  the  cecum  is  drawn  forward 
and  upward,  the  appendix  may  be  seen  to  be  ex- 
traperitoneal, lying  against  the  posterior  surface 
of  the  cecum.  There  is,  of  course,  no  free  mesen- 
tery. It  is  made  possible  only  in  the  case  of  a 
short  or  much  curved  appendix,  or  where  a  con- 
siderable portion  of  the  posterior  cecal  surface 
is  covered  by  peritoneum,  and  the  cecoparictal 
peritoneal  fold  is  high  up  under  the  upper  portion 
of  the  cecum  or  lower  end  of  the  ascending  colon. 
(Deaver^). 

2.  A  second  form  occurs  when  only  the  prox- 
imal portion  of  the  appendix  is  in  extraperitoneal 
relation  to  the  posterior  surface  of  the  cecum, 
while  the  distal  portion  to  a  varying  degree  pro- 
jects freely  into  the  peritoneal  cavity,  and  is  com- 
pletely invested  with  the  peritoneum.  There  may 
or  may  not  be  a  short  mesentery  extending  from 


the  cecum  or  ileum  to  this  free  distal  part  of  the 
appendix.  In  such  cases  the  distal  portion  may 
be  thought  at  first  to  be  the  entire  appendix,  but  it 
is  noted  that  the  longitudinal  bands  of  the  cecum 
converge  on  the  real,  not  the  apparent  base  of  the 
appendix,  and  on  careful  inspection  the  remain- 
der of  the  organ  can  be  seen  beneath  the  posterior 
peritoneal  covering  of  the  cecum.  Such  an  in- 
stance is  mentioned  by  Holmes,^,  and  a  figure 
given  by  Huntington.® 

3.  A  third  variety  is  seen  where  the  proximal 
portion  of  the  appendix  is  situated  extraperi- 
toneally  against  the  posterior  surface  of  the 
cecum,  while  the  distal  portion,  instead  of  being 
free  as  in  the  second  variety,  passes  upward  along 
the  posterior  aspect  of  the  cecum  and  ascending 
colon. beyond  the  line  of  the  cecoparietal  perito- 
neal reflection,  and  lies  in  the  connective  tissue  be- 
hind the  large  gut,  entirely  out  of  relation  to  the 
peritoneum  (Huntington*^). 

4.  Another  relation  exists  when  the  ceco- 
parietal peritoneal  reflection  is  very  low  down, 
close  to  the  tip  of  the  cecum,  so  that  the  entire 
posterior  surface  of  the  cecum  is  extraperitoneal, 
and  lies  in  direct  contact  with  connective  tissue. 
An  appendix  in  this  situation  lies  entirely  in  the 
retrocecal  connective  tissue,  bearing  no  direct  re- 
lation to  the  peritoneum  (Huntington**). 

5.  A  fifth  variety,  a  modification  of  the  third 
or  fourth,  is  observed  when  the  tip  of  the  appen- 
dix, for  a  varying  length,  projects  beyond  the 
cecum  on  either  side  from  the  retrocecal  connec- 
tive tissue  in  which  is  buried  all  the  remainder  of 
the  appendix,  or  at  least  its  distal  portion  exclu- 
sive of  the  tip.  The  projecting  tip  is,  of  course, 
completely  invested  by  peritoneum.  Such  an  in- 
stance has  been  mentioned  by  Deaver,*-'  and  has 
also  been  recentlv  observed  bv  the  writer. 

6.  Still  another  form  is  seen  when  the  tip  of 
the  appendix  lies  behind  the  peritoneum  against 
the  posterior  wall  of  the  cecum,  the  proximal  re- 
mainder being  invested  with  peritoneum  and  sup- 
ported by  a  mesentery  that  may  be  entirely  free, 
or  more  or  less  adherent  to  the  cecum.  The  ex- 
traperitoneal aspect  may  vary  from  what  appears 
to  be  a  mere  adhesion,  to  a  degre  involving  the 
entire  distal  half  of  the  organ.  In  the  first  in- 
stance it  resembles  the  case  described  bv  Treves,*^ 
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mentioned  later,  in  which  the  tip  was  adherent  to 
the  under  surface  of  the  mesentery  of  the  ileum 
instead  of  the  posterior  cecal  surface.  The  other 
extreme  has  been  recently  observed  in  the  Path- 
ological Department  of  Lakeside  Hospital  by  Dr. 
D.  H.  Dolly,  resident  pathologist,  the  entire  distal 
half  of  the  appendix  being  extraperitoneal. 

By  reference  to  the  description  of  the  case 
under  consideration,  it  will  at  once  be  seen  that 
the  situation  of  the  appendix  bears  a  certain  rela- 
tion to  the  third  variety  mentioned  above.  This 
relationship,  however,  is  confined  entirely  to  the 
distal  half  of  the  appendix,  the  first  centimeter  of 
which  lies  extraperitoneally  against  the  under 
surface  of  the  cecum,  while  the  extreme  centi- 
meter or  tip  of  the  organ  lies  in  the  retrocecal 
connective  tissue  above  the  cecoparietal  peri- 
toneal fold.  The  proximal  half  of  the  appendix 
lies  within  the  peritoneal  cavity,  and  has  an  un- 
adherent  mesoappendix  with  a  free  margin,  thus 
resembling  in  a  degree  the  sixth  variety  de- 
scribed. It  has  been  impossible  for  us  to  find, 
after  a  careful  independent  search,  any  distinct 
refereruce  to  a  similar  condition  as  an  anatomical 
entity,  not  the  result  of  an  inflammatory  process. 

The  nearest  suggestion  we  can  find  to  the  peri- 
toneal relations  existing  in  this  case  is  a  very  gen- 
eral statement  given  by  Huntington.^*  in  speak- 
ing of  the  peritoneal  relations  of  an  appendix 
which  lies  in  the  connective  tissue  behind  the 
cecum,  he  says,  "  Even  in  these  cases,  however, 
the  dorsal  surface  of  the  cecum  and  the  root  of 
the  appendix  retain  their  free  serous  investment.'' 
By  reference  to  Fig.  517,  described  in  this  con- 
nection, it  seems  apparent  that  the  remark  applies 
to  an  appendix  in  which  the  root  lies  against  the 
cecum,  and  "  the  root  of  the  appendix  "  has  a 
"  free  serous  investment  '*  as  does  the  dorsal  sur- 
face of  the  cecum  ** ;  in  other  words,  that  the 
outer  or  free  side  only  of  the  appendix  is  covered 
by  peritoneum,  the  same  layer  covering  the  dorsal 
surface  of  the  cecum. 

This  brings  the  description  under  the  third  va- 
riety mentioned  above,  from  which  reference 
was  made  to  Huntington.  At  all  events  it  must 
be  observed  that  the  text  is  not  altogether  clear, 
that  the  reference  is  not  specific,  and  that  no 
allusion  is  made  to  a  free  mesoappendix  with  an 


unadherent  distal  margin.  Treves*^  mentions  a 
case  in  which  the  appendiceal  tip  was  adherent 
to  the  under  or  left  layer  of  the  mesentery  of  the 
ileum  forming  a  loop,  but  no  reference  is  made 
to  an  extraperitoneal  relation  of  any  portion  of 
the  appendix. 

It  is  instructive  in  this  connection  to  consider 
certain  embryological  facts  which  may  shed  some 
light  on  this  very  unusual  location  of  the  appen- 
dix. Excellent  figures  illustrating  these  points 
may  be  found  in  the  text  of  Huntington*'^  or 
Koilman.**  About  the  sixth  week  of  the  embryo 
the  cecum  develops  as  a  bud  on  the  posterior  sur- 
face of  the  ascending  limb  of  the  umbilical  loop. 
The  twist  toward  the  right  of  the  posterior  limb 
of  this  loop  around  the  duodenocolic  isthmus 
places  the  cecum  in  the  right  hypochondrium  be- 
low the  liver.  This  occurs  about  the  fourth 
month,  and  the  appendix  at  this  time  is  already 
differentiated  from  the  cecum  by  the  overshadow- 
ing growth  o  fthe  body  of  the  latter.  During  the 
next  three  months,  with  but  rare  exceptions,  the 
cecum  gradually  descends  to  the  right  iliac  fossa, 
reaching  this  location  about  the  seventh  or  eighth 
month.  During  the  descent  of  the  cecum  with 
the  formation  of  the  ascending  colon,  the  identity 
of  the  appendix  is  rapidly  developed;  a  meso- 
appendix  is  doubtless  present  at  a  very  early 
stage  of  this  development 

In  most  instances  as  the  cecum  descends,  the 
mesentery  of  this  portion  of  the  gut  becomes  ad- 
herent to  the  dorsal  parietal  peritoneum  of  the 
abdominal  cavity,  and  identical  with  it,  the  coal- 
escence progressing  from  the  median  line  out- 
ward toward  the  ascending  colon  and  also  from 
the  above  downward  the  peritoneal  covering  of 
the  posterior  part  of  the  colon  also  unites  with 
the  dorsal  parietal  peritoneum,  with  which  it 
comes  in  immediate  contact,  the  two  adherent  lay- 
ers eventually  giving  place  to  the  retrocolic  con- 
nective tissue.  The  failure  of  this  peritoneal  coal- 
escence results  in  the  unusual  occurrence  of  a 
cecum  and  ascending  colon,  completely  invested 
with  peritoneum  to  a  varying  degree  from  below 
upward,  with  the  presence  of  a  longer  or  shorter 
mesentery  from  without  inward  toward  the  med- 
ian line,  according  to  the  degree  to  which  the 
coalescence  has  been  deficient. 
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The  retrocecal  relations  of  the  appendix  ap- 
pear to  bear  a  relation  to  these  embryological 
changes.  While  the  explanations  offered  for  the 
development  of  these  relations  are  of  necessity 
largely  hypothecal,  still  it  can  be  said  of  them 
that  they  appear  to  be  logical  and.  sufficient.  As 
the  cecum  descends,  it  seems  that  the  tip  of  the 
appendix  occasionally  becomes  adherent  to  the 
posterior  abdominal  wall  in  the  line  of  this  de- 
scent. The  peritoneal  relations  of  the  appendix 
produced  in  this  way  would  vary  according  as  the 
appendiceal  tip  became  adherent  high  up  or  low 
down  in  the  cecal  course.  Occurring  high  up,  the 
cecal  descent  would  carry  the  base  down,  even- 
tually rendering  the  appendix  taut.  Still  further 
descent  would  cause  the  cecum  to  overhang  the 
base  of  the  appendix  to  a  varying  degree,  so  that 
the  appendix  would  appear  to  spring  from  the 
posterior  cecal  wall;  this  condition  is  also  ac- 
centuated by  the  subsequent  right  lateral  develop- 
ment of  the  cecum  inferiorly.  The  descent  pro- 
gressing still  further  would  eventually  place  the 
base  of  the  appendix  so  far  up  on  the  posterior 
cecal  wall  that  the  coalescence  of  the  cecal  and 
parietal  peritoneum  with  the  formation  of  the 
retrocecal  connective  tissue  would  naturally  reach 
below  the  base  of  the  appendix,  forming  the  ceco- 
parietal  peritoneal  fold  at  this  point,  and  thus 
leaving  the  appendix  lying  completely  in  the 
retrocecal  connective  tissue  and  entirely  out  of 
relation  with  the  peritoneum.  This  is  the  condi- 
tion met  with  in  the  fourth  variety  mentioned 
above. 

Having  these  changes  in  mind,  it  is  readily 
conceivable  how  some  of  the  other  relations  of  the 
appendix  previously  described  may  occur.  The 
appendix  becoming  adherent  lower  down,  or  the 
descent  of  the  cecum  being  less  marked,  only  the 
distal  portion  of  the  appendix  may  come  to  lie 
in  the  retrocecal  connective  tissue,  while  the  re- 
maining proximal  portion,  merely  being  drawn 
snugly  against  the  lower  part  of  the  cecum,  still 
lies  in  relation  to  the  peritoneum.  The  peritoneal 
surface  of  this  proximal  portion  now  lying  in 
contact  with  the  peritoneum  of  the  posterior 
cecal  wall  coalesces  with  the  latter  and  changes 
to  connective  tissue  precisely  as  in  the  case  of  the 
cecum  and  parietal  peritoneum,  so  that  eventually 


the  proximal  portion  is  covered  by  peritoneum  on 
only  one  side,  while  the  distal  portion  lies  above 
the  cecoparietal  fold  in  the  retrocecal  connec- 
tive tissue.  The  mesoappendix  also  becomes  ad- 
kerent  to  the  cecum ;  and  it  is  sometimes  thought 
to  be  traced  as  a  thickened  peritoneal  surface  on 
the  cecum  to  the  inner  side  of  the  adherent  prox- 
imal portion  of  the  appendix.  In  this  way  is  ex- 
plained the  third  form  previously  mentioned. 

For  an  explanation  of  the  case  under  special 
consideration  we  must  naturally  turn  to  changes 
produced  in  this  same  line  of  development,  since 
it  bears  such  a  close  and  suggestive  relation  to 
the  third  fonn,  the  development  of  which  we  have 
just  considered.  It  seems  most  probable  that  in 
the  case  reported  the  tip  of  the  appendix  became 
adherent  rather  late  in  the  descent  of  the  cecum 
so  that  only  a  small  portion,  i  cm.,  became  lodged 
in  the  retrocecal  connective  tissue.  It  would  seem 
that  this  condition  eventuated  when  the  cecum 
had  nearly  reached  its  lowest  position  and  the 
appendix,  instead  of  being  drawn  taut  against  the 
cecum,  still  had  a  considerable  proximal  portion 
free  in  the  peritoneal  cavity  with  a  mesoappendix 
extending  2.5  cm.  outward  from  its  base.  The 
lx>rtion  of  the  appendix  between  the  retrocecal 
tip  and  the  mesenteric  portion,  a  distance  of  i 
cm.,  became  adherent  in  some  way  to  the  cecum, 
the  adherent  peritoneal  surface  changing  to  con- 
nective tissue. 

That  this  process  of  adhesion  of  the  appendix 
to  the  cecum  should  have  stopped  exactly  at  the 
point  where  the  mesoappendix  ceased,  leaving  the 
distal  edge  of  the  mesoappendix  entirely  free  and 
the  proximal  2.5  cm.  of  the  appendix  in  the 
usual  relation  to  its  mesentery,  is  strange  and  very 
unusual,  but  entirely  conceivable  in  the  order  of 
development.  Had  the  distal  edge  of  the  meso- 
appendix become  adherent,  a  fossa  would  have 
been  formed  extending  under  the  free  portion  of 
the  appendix  and  the  remainder  of  the  meso- 
appendix. This  fossa  might  later  have  been  en- 
tirely obliterated  by  adhesion  of  the  mesoappen- 
dix to  the  cecum,  the  free  portion  of  the  appendix 
also  becoming  adherent,  and  thus  produced  a  con- 
dition quite  similar  to  that  described  under  the 
development  of  the  third  form,  though  brought 
about  in  a  different  way. 
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Aside  from  its  anatomical  interest,  this  very 
unusual  relation  of  the  appendix  possesses  two 
elements  of  clinical  interest.  The  unavoidable 
presence  of  a  bend  or  kink  in  the  appendix  at  the 
termination  of  its  mesenteric  portion  has,  oi 
course,  the  same  significance  as  a  similar  con- 
dition existing  under  other  circumstances,  the 
importance  of  which  has  been  so  admirably  in- 
sisted upon  by  Allen.  ^^  The  other  clinical  fea- 
ture is  the  possibility  of  an  intestinal  obstruction 
owing  to  the  insinuation  of  a  nuckle  of  small 
gut  under  the  free  mesenteric  portion  of  the  ap- 
pendix, beneath  the  mesoappendix,  and  out  below 
its  unadherent  distal  margin;  such  a  possibility 
was  noted  by  Treves^'  in  the  case  showing  a  free 
appendiceal  loop,  to  which  reference  has  been 
made. 

Although  adding  nothing  to  the  present  dis- 
cussion, a  contribution  by  Peronidi^*  gives  an  ex- 
tensive bibliography  on  the  anatomy  of  the  cecum 
and  appendix,  containing  many  articles  to  which 
reference  would  otherwise  have  been  made  in  the 
paper. 
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REPORT  OP  SIX  CASES  TREATED  BY  ASPIRATION  AKD  IN- 
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No  attempt  is  made,  in  this  report,  to  establish  the  absolute 
value  of  aspiration  and  injection  of  lumbar  abscess  with  the 
iodoform  and  glycerin  emulsion.  The  investigations  already 
made  in  regard  to  this  method  show  that  it  is  of  great  benefit 
to  many  patients.  Although  the  cases  cited  below  are  too  few 
in  number  to  be  of  positive  value  in  themselves,  yet  when  added 
to  otiier  reported  cases  they  may  be  of  some  confirmatory  value. 
It  is  with  this  idea  that  we  present  the  following  cases,  occur- 
ring in  the  service  of  Dr.  Dudley  P.  Allen  at  Lakeside  Hospital. 

Case  1. — ^A  male,  aged  25  years,  white,  single,  admitted  to 
the  hospital  Feb.  7,  1898.  Four  months  previous  to  the  time 
of  entrance  the  patient  noticed  a  swelling  about  the  size  of 
a  walnut  in  the  right  inguinal  region.  The  tumor  gradually 
increased  in  size,  but  at  no  time  did  it  cause  pain. 

Family  History. — Father,  mother,  four  brothers  and  one 
sister  living  and  well.  One  sister  died  of  pulmonary  tuber- 
culosis at  the  age  of  twenty- three  (six  years  ago). 

Personal  History. — Measles  during  childhood.  For  the  last 
three  years,  particularly  in  winter  time,  he  has  been  troubled 
with  a  cough.  His  physician  told  him  that  he  had  pulmonary 
tuberculosis.  In  April,  1898,  the  patient  complained  of 
severe  pain  in  the  right  lumbar  region.  This  lasted  about 
three  weeks,  during  which  time  he  experienced  some  fulness 
in  the  right  groin  whenever  he  flexed  his  right  thigh  on  his 
abdomen.  After  this  period,  however,  no  symptoms  were 
noticed  until  the  distinct  swelling  appeared. 

Physical  EiBaTnination.^JS!ht  tumor  is  somewhat  pyriform  in 
shape,  about  one-half  larger  than  the  ordinary  incandescent 
lamp,  and  extends  from  the  right  external  abdominal  ring  up- 
ward, backward  and  outward,  just  above  Poupart's  ligament 


along  the  crest  of  the  ilium  to  the  midaxillary  line.  The  tumor 
is  fluctuant.  The  skin  is  normal  in  color  and  there  is  no  in- 
crease in  surface  temperature.  The  remainder  of  the  physical 
eiuimination  is  negative  except  for  some  dulness  in  the  right 
supraclavicular  and  infraclavicular  spaces. 

Treatment, — ^The  patient  received  no  treatment  before  coming 
to  the  hospital.  In  this,  m  in  the  following  cases,  the  opera- 
tive treatment  consisted  of  a  thorough  sterilization  of  the 
sldn  over  and  about  the  tumor,  followed  by  aspiration  of  its 
contents  with  a  trocar.  As  a  rule,  about  three  ounces  of  an 
emulsion  of  iodoform  and  glycerin,  fifteen  grains  to  the  ounce, 
were  injected  into  the  abscess  cavity.  In  the  majority  of  cases 
the  operation  can  be  done  under  local  anesthesia.  In  this  case 
ten  aspirations  and  injections  were  made.  The  first  two  at 
intervals  of  a  week  and  the  remaining  eight  at  intervals  of 
two  weeks.  During  the  periods  between  the  last  eight  aspira- 
tions the  patient  was  permitted  to  return  to  his  home.  At 
each  aspiration,  except  the  last,  from  six  to  ten  ounces  of 
fluid  were  withdrawn,  the  flrst  being  of  a  whitish  color,  con- 
taining a  cheesy  material,  while  the  remainder  were  of  a  dark 
brown  color.  At  the  last  aspiration  only  one  ounce  of  a  red- 
dish brown  fluid  was  obtained. 

Results. — ^The  bacteriologic  findings  werd  negative,  all  cul- 
tures being  sterile.  The  patient  has  been  seen  within  the  last 
few  days  and  shows  no  evidence  of  return  of  the  fcbscess.  It 
might  be  interesting  to  add  that  in  February,  1901,  while  he 
was  troubled  with  a  severe  cough,  tubercle  bacilli  were  found 
in  his  sputum.  At  present,  October  21,  1003,  however,  he  is 
gaining  in  weight,  has  had  no  cough  for  many  months,  and 
seems  to  be  in  excellent  condition. 

Case  2. — ^This  patient,  a  female,  aged  10,  white,  single,  was 
admitted  to  the  hospital  April  16,  1800. 

Family  History. — ^Negative. 

Personal  History. — (General  health  good  except  for  the 
present  trouble.  She  gives  a  history  of  three  injuries  to  her 
back,  but  does  not  remember  the  time  or  location  of  the  in- 
juries. 

A  year  previous  to  admission  the  patient  began  to  have  pain 
in  the  lumbar  region,  especially  when  arising  from  a  chair  or 
after  jarring  the  body  by  a  misstep.  The  pain  and  discomfort 
gradually  increased.  In  October,  1808,  she  was  advised  by  her 
physician  to  try  absolute  rest.  Accordingly  she  remained  in 
bed  for  three  months,  which  resulted  in  marked  improvement 
In  February,  1800,  she  noticed  a  swelling  just  above  Poupart's 
ligament  on  the  right  side.  A  smaller  swelling,  together  with 
a  general  fulness  more  externally,  appeared  just  to  the  left 
of  the  vertebral  column  in  the  lumbar  region. 

Physical  Examination. — ^This  was  negative  except  for  the 
swelling  above  noted. 


Treatment, — ^April  19,  1899,  twenty-five  ounces  of  light  green 
cloudy  pus  were  removed  from  the  left  lumbar  region,  the 
trocar  being  inserted  near  the  apex  of  Petit's  triangle. 
Although  only  two  ounces  of  the  emulsion  were  injected,  the 
urine,  on  the  next  day,  gave  a  strong  iodin  reaction. 

On  May  2  the  right  inguinal  tumor  was  aspirated,  and  five 
ounces  of  greenish  pus  obtained.  The  same  amount  of  emul- 
sion was  used,  but  th^  urine  gave  no  iodin  reaction.  Ten  days 
later  the  trocar  was  inserted  in  the  left  inguinal  region  where 
a  swelling  had  appeared  and  four  ounces  of  grayish  pus  were 
withdrawn. 

One  week  later  this  same  region  was  again  aspirated  and 
three  ounces  of  grayish  pus  removed.  A  month  intervened 
before  the  next  aspiration.  During  this  period  tte  patient  was 
out  of  doors  in  a  wheel  chair  every  pleasant  day. 

At  the  last  aspiration,  on  the  left  side,  about  five  ounces  of 
greenish  pus  were  evacuated. 

Cultures  made  at  the  time  of  each  aspiration  were  sterile. 

Resulta. — ^Three  months  after  this  last  aspiration  the  patient 
was  examined  by  Dr.  Allen  and  no  indication  of  any  reaocumu- 
lation  could  be  detected.  At  the  present  time  her  physician 
says  that  there  has  been  no  reappearance  of  the  abscess  and 
that  her  general  health  is  excellent. 

Case  3. — Female,  aged  ten  years,  white.  Admitted  to  the 
hospital  Feb.  7,  1901. 

Family  History, — Father  died  of  tuberculosis  at  the  age  of 
35.    Mother  died  of  the  same  disease  at  the  age  of  30. 

Personal  History. — Patient  fell  down  stairs  when  one  year 
old.  No  trouble  was  apparent  until  a  year  later,  when  the 
spine  showed  some  kyphosis  in  the  lumbar  region.  Since  this 
time  she  has  suffered  repeated  attacks  of  pain  in  the  back  at 
various  times.  About  a  year  ago  (November,  1899)  she  began 
to  complain  of  pain  in  the  left  knee.  Frequently  the  pain  has 
been  so  severe  as  to  cause  her  to  remain  in  bed  while  in  the 
intervals  between  these  attacks  she  could  play  and  walk  about 
as  usual.  One  month  ago  the  pain  became  especially  severe, 
and  since  that  time  it  has  been  almost  constant.  In  addition 
to  this  trouble  she  gives  a  history  of  pertussis,  measles,  scarlet 
fever,  varicella  and  diphtheria.  She  has  coughed  considerably 
from  time  to  time  for  the  last  four  years. 

Physical  Examination. — The  heart  was  found  normal.  The 
lungs  show  a  few  rftles  at  the  right  apex,  posteriorly,  and  rftles 
over  the  larger  portion  of  the  left  lower  lobe.  The  lumbar 
vertebrae  show  a  marked  kyphosis  and  the  dorsal  vertebras  a 
mild  scoliosis.  Examination  of  the  extremities  negative,  except 
that  percussion  of  the  left  lower  extremity  in  its  axis  causes 
mild  pain  in  the  hip. 

Treatment. — ^The  first  treatment  employed  was  rest  in  bed 


and  constituticmal  treatment.  Extension  waa  applied  for  two 
weeks,  giving  considerable  relief.  On  April  1,  1001,  a  swelling 
was  noticed  in  the  left  inguinal  region.  It  began  to  increase 
in  size  and  became  tender.  The  next  day  a  trocar  was  inserted 
3  centimeters  above  the  left  anterior  superior  spinous  process  of 
the  ilium  and  several  ounces  of  thick  yellow  pus  aspirated.  The 
usual  amount  of  emulsion  was  injected  into  the  cavity.  Two 
weeks  later,  the  abscess  having  reaccumulated,  the  same  proc- 
ess was  employed.  For  a  few  days  the  patient  was  somewhat 
depressed,  and  iodin  was  demonstrated  in  the  urine. 

Re9ult8. — Within  a  week,  however,  she  commenced  to  im- 
prove greatly,  and  on  June  1  she  was  placed  on  a  Bradford 
frame.  As  often  as  the  weather  permitted  she  was  taken  out 
of  doors.  Under  this  treatment  she  gained  rapidly  in  weight 
and  strength.  There  was  no  evidence  of  reaccumulation  of  the 
abscess  when  the  patient  was  discharged.  At  the  present 
time  (October,  1903)  there  is  still  no  indication  of  return  of 
the  abscess.  Her  general  health  is  good  and  she  is  able  to 
attend  school  jegularly. 

Case  4. — Female,  aged  39  years,  white,  single,  was  admitted 
to  the  hospital  Jan.  31,  1902. 

Family  History, — Negative. 

Peraonal  History. — She  had  typhoid  fever  three  years  ago, 
but  otherwise  her  general  health  had  been  good  until  July, 
1900,  when  she  began  to  have  "neuralgic**  pains  in  her  right 
hip  and  thigh.  Later  the  corresponding  parts  on  the  other 
side  of  the  body  were  affected.  From  the  time  of  the  first 
attack  the  pain  has  been  fairly  constant,  being  aggravated 
after  exertion.  She  experienced  difficulty  in  rising  up  after 
stooping  down  to  pick  up  objects  from  the  floor  and  often  was 
obliged  to  assist  herself  by  taking  hold  of  a  chair  or  table. 

In  December,  1901,  she  noticed  a  mass  just  above  the  left 
iliac  crest,  anteriorly,  which  has  gradually  increased  in  size 
and  has  caused  her  to  favor  that  side  in  walking.  She  has 
never  had  any  symptoms  localized  in  her  back  at  the  fite  of 
the  kyphosis. 

Physical  Examination. — ^The  heart  and  lungs  are  normal. 
At  the  second  and  third  lumbar  spines  there  is  a  kyphosis 
slight  in  degree,  but  distinct.  A  mass  can  be  made  out  in  the 
left  iliac  region  extending  about  half  way  from  the  anterior 
superior  spinous  process  of  the  ilium  toward  the  median  line, 
downward  toward  the  pubes  and  upward  to  a  little  above  the 
crest  of  the  ilium.  It  is  distinctly  fluctuant,  and  the  amount 
of  tissue  covering  it  anteriorly  is  evidently  not  great. 

Treatment, — Previous  to  entering  the  hospital  she  had  re- 
ceived no  treatment.  After  rest  in  bed  for  a  week,  the  left 
iliac  region  was  aspirated  in  the  usual  manner,  the  trocar 
being  inserted  just  above  and  to  the  inner  side  of  the  left 
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anterior  superior  spine  of  the  ilium.  Sixteen  ounoes  of  green- 
ish puB  were  drawn  off  and  three  ounces  of  the  iodoform  emul- 
sion injected.  Within  a  week  the  abscess  cavity  began  to 
refill,  and  February  24  a  second  aspiration  was  made  at  which 
time  the  same  amount  of  pus  was  removed.  During  the  in- 
terval between  this  and  the  next  aspiration  the  patient  was 
up  in  a  wheel  chair  almost  every  day.  March  19  it  was  evident 
that  another  aspiration  was  necessary,  for  distinct  swelling 
and  fluctuation  could  be  made  out  in  the  left  iliac  region.  Ac- 
coitiingly,  this  was  done,  and  again  sixteen  ounces  of  greenish 
pus  were  evacuated.  A  week  after  this  aspiration  the  patient 
was  allowed  to  return  home  after  being  instructed  to  live  out 
of  doors  as  much  as  possible.  On  April  21  she  returned  to  the ' 
hospital.  Th^  abscess  had  reappeared  and  distinct  fluctuation 
was  present.  The  next  day  the  abscess  was  again  aspirated 
and  this  time  about  eight  ounces  of  yellowish  pus  were  ob- 
tained. , 

Bctcieriologio  Report. — ^The  coverslip  and  cultures  from  the 
pus  obtained  at  the  flrst  aspiration  were  negative.  Pus  from 
the  second  aspiration  showed  the  presence  of  the  Bcunllus 
protetta  vulgaris.  Cultures  from  the  third  and  fourth  aspira- 
tions were  sterile.    No  tubercular  bacilli  could  be  detected. 

Results. — ^The  patient  was  allowed  to  go  home  after  the 
fourth  aspiration  with  instructions  to  report  from  time  to 
time.  She  was  seen  by  Dr.  Allen  Jime  27,  1902.  Her  general 
health  was  very  much  improved  and  she  felt  much  stronger, 
although  she  had  not  gained  much  in  weight.  A  little  thick- 
ening was  made  out  in  the  iliac  fossa,  but  no  fluctuation  could 
be  perceived.    The  patient  was  again  examined  in  December, 

1902.    There  was  no  evidence  of  return  of  the  abscess.    Her 
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general  health  was  excellent.  At  the  present  time  (October, 
1903)  there  is  no  return  of  the  abscess. 

Case  5. — Female,  aged  7  years,  was  admitted  to  the  hospital 
Jan.  2,  1903. 

Family  History. — Father,  mother,  two  sisters  and  three 
brothers  are  living  and  in  good  health.  Her  grandmother  and 
uncle  died  of  pulmonary  tuberculosis. 

Personal  History. — ^The  patient's  general  health  has  been 
fairly  good.  About  two  years  ago  her  parents  noticed  a  bulg- 
ing of  the  spine.  Until  six  months  ago  the  patient  complained 
of  no  pain,  but  at  that  time  she  commenced  to  limp  and  suffer 
pain  in  the  left  knee.  The  kyphosis  has  been  gradually  in- 
creasing to  the  present  time. 

physical  Eafamination.''-'TheTe  is  a  marked  kyphosis  with 
a  slight  right  scoliosis  beginning  at  the  eleventh  dorsal  ver- 
tebra and  extending  to  the  fourth  lumbar.  There  is  no  ten- 
derness on  pressure.  Some  resistance  can  be  made  out  in  the 
left  iliac  fossa.  The  remainder  of  the  physical  examination 
is  normal. 


Treatment. — ^Three  days  after  admission  to  the  hospital  a 
plaster  jacket  was  applied,  and  three  days  later  the  patient 
was  allowed  to  go  home. 

June  18,  1903,  the  patient  returned  to  the  hospital  with  a 
large  fluctuating  mass  on  the  upper  and  outer  side  of  the  left 
thigh.  This  mass  has  been  gradually  increasing  in  size  for 
the  past  few  weeks.  It  was  unattended  with  pain  or  redness. 
The  day  after  admission,  under  ether  anesthesia,  the  abscess 
was  evacuated  and  325  c.c.  of  thick  dirty  yellow  pus  removed. 
The  usual  amount  of  iodoform  emulsion  was  injected.  The 
next  day  iodin  was  found  in  the  urine.  June  29,  the  abscess 
having  reappeared,  it  was  again  aspirated,  and  this  time  300 
C.C.  of  pus  were  removed.  A  third  aspiration  was  done  on 
July  7,  at  which  time  about  300  e.c.  of  yellowish  fluid  were 
obtained.  July  24  a  fourth  aspiration  was  made  and  eight 
ounces  of  brownish  fluid  were  withdrawn.  This  time  four 
ounces  of  the  emulsion  were  injected.  Two  days  after  the 
aspiration  there  was  the  only  marked  rise  of  temperature 
during  the  course  of  the  aspirations.  On  this  day  the  tem- 
perature was  102  F. 

B€ioteriologio  Report, — Cultures  taken  at  the  time  of  each 
aspiration  were  sterile. 

Results, — July  29  the  thigh  appeared  practically  normal,  so 
the  patient  was  sent  home  with  instructions  to  her  physician 
to  send  her  back  to  the  hospital  if  the  abscess  reappeared.  Up 
to  the  present  time  (October,  1903)  there  has  been  no  return 
of  the  abscess,  and  the  patient  is  in  excellent  health. 

Case  6. — ^A  female,  aged  33,  white,  married,  was  admitted 
to  the  hospital  Aug.  6,  1903. 

Family  History, — One  sister  died  of  tuberculosis. 

Personal  History, — ^Patient  had  diphtheria  two  years  ago. 
She  has  always  been  of  a  nervous  disposition.  Five  years 
ago  she  had  an  attack  of  pain  in  the  lumbar  r^on.  At  that 
time  she  thought  the  trouble  must  be  rheumatism.  These  at- 
tacks of  pain  continued  to  come  on  at  varying  intervals.  Be- 
tween the  attacks  she  was  fairly  well,  although  she  had  some 
difiiculty  in  arising  from  a  reclining  position  or  on  attempting 
to  pick  up  any  object  from  the  floor.  At  night  this  pain 
was  so  severe  that  she  would  cry  out.  About  ten  months  ago 
a  swelling  appeared  in  the  right  inguinal  region. 

Physical  Examination, — In  the  r^on  of  the  liunbar  ver- 
tebra there  is  a  well-marked  scoliosis  to  the  left  and  a  well- 
deflned  kyphosis  in  the  same  region.  In  the  right  groin  there 
is  a  swelling  about  three  centimeters  in  diameter,  fluctuant 
and  becoming  smaller  when  the  patient  reclines.  The  re- 
mainder of  the  physical  examination  is  negative. 

Treatment, — ^Aug.  8,  1903,  under  local  anesthesia,  an  as- 
pirating needle  was  inserted  into  the  tumor  mass  and  300  c.c. 


of  greenish  yellow  pus  removed.  Two  ounces  of  the  iodoform 
emulsion  were  injected.  The  day  after  the  operation  the 
urine  gave  a  reaction  for  iodin.  A  second  aspiration  was 
made  August  13  and  eight  ounces  of  yellowish  serous  fluid 
withdrawn.  One  week  later  very  little  swelling  could  be 
detected  and  by  August  30  the  mass  had  entirely  disappeared. 
On  August  31  the  iodin  reaction  disappeared  from  the  urine. 
The  patient  was  sent  home  on  a  cot  with  instructions  to  re- 
main in  bed  several  weeks. 

Baeteriologio  Ewamination, — ^The  pus  contained  many  leu- 
cocytes, but  both  cultures  were  sterile. 

RenUta. — ^At  present  the  physician  who  is  attending  the 
patient  reports  that  he  has  detected  no  return  of  the  abscess. 

BUMMABT. 

1.  Four  cases  gave  a  family  history  of  tuberculosis. 

2.  Five  cases  occurred  in  females  whose  ages  ranged  from 
7  to  39  years  and  one  case  in  a  male  26  years  old. 

3.  Two  patients  gave  a  history  of  injury  to  the  back. 

4.  In  three  cases  two  aspirations  were  made,  in  one  case 
three,  in  another  four,  and  in  another  ten. 

5.  The  urine  from  four  cases  out  of  the  six  gave  a  reaction 
for  iodin  the  next  day  after  the  aspiration.  This  reaction 
persisted  only  for  two  or  three  days,  except  in  one  case  in 
which  it  persisted  for  two  weeks. 

6.  Slight  mental  depression  was  noticed  in  two  cases. 

7.  As  a  general  rule,  there  was  an  elevation  of  temperature 
from  two  to  four  degrees  following  each  aspiration. 

8.  The  cultures  were  sterile  in  every  case  except  one,  in 
which  the  BaoiUus  proteua  vulgaris  was  obtained. 

9.  In  all  the  six  cases  there  hss  been  no  indication  of  return 
of  the  abscess  after  a  period  ol  five  years  in  one  case,  three 
years  in  another  and  two  years  in  a  third,  while  in  the  remain- 
ing three  one  year  or  less  has  elapsed  since  the  last  aspiration. 
There  was  a  marked  improvement  in  the  general  health  of 
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1.  Clinical  Repobt  (Dr.  Sanford).  Ccue  of  anosmia  of  long 
-duration  wUh  goHroinUstinal  disturbances  and  pain  in  splenic  region; 
recent  severe  and  repeated  hemorrhages  by  stool  and  vomttus  following 
traumata;  blood  characteristic  of  secondary  anosmia  of  chlorotic  type 
wiihovi  leukocytosis^  with  no  general  lymphatic  enlargement;  idio- 
pathic splenomegaly;  exploratory  laparotomy;  subsequent  splenectomy; 
death.  Mr.  B.  R.  T.,  aged  twenty-eight  years,  married,  a  fanner, 
of  Greenwich,  Ohio,  was  sent  to  Lakeside  Hospital  on  the  evening 
of  October  14,  1903,  with  symptoms  of  vomiting  of  blood,  tarry 
stools,  profound  ansemia  and  a  tumor  in  the  lower  mid-abdomen. 

The  patient  stated  that  three  weeks  before  he  had  been  thrown 
over  the  head  of  a  spirited  horse  and  had  struck  flat  on  his  back, 
but  had  not  been  prevented  from  working  about  as  usual.  Two 
weeks  later,  which  was  a  week  before  entrance,  he  was  jerked  off 
his  feet  and  thrown  violently  some  distance  by  this  same  horse 
which  he  was  leading.  The  foUowing  morning  he  had  a  copious 
black  liquid  stool,  after  which  he  vomited  much  blood,  he  thinks 
at  least  a  pint,  of  both  dark  blood  clots  and  some  fresh  blood. 
This  vomiting  continued  at  intervals  that  day,  and  then  stopped, 
but  he  had  large  tarry  stools  nearly  every  day  up  to  the  time  of  his 
-entrance.  He  was  in  bed  during  most  of  the  time,  felt  greatly 
prostrated,  and  had  no  appetite. 

Hb  physician  on  the  day  before  he  was  brought  to  the  hospital 
first  noticed  a  tumor  in  the  lower  mid-abdomen,  which  he  tooK  to 
be  a  distended  bladder,  but  on  catheterization  its  size  was  not 
altered.  The  urine  appeared  normal  and  contained  no  blood. 
Dr.  Maynard,  of  Elyria,  who  was  called  in  consultation,  then  sent 
him  to  the  hospital.  On  entrance  the  patient  seemed  greatly 
fatigued  from  his  journey  and  could  answer  questions  with  diffi- 
•culty. 
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Physical  Examination,  Patient  is  a  young  American,  slight  in 
frame,  very  sallow,  somewhat  emaciated,  in  considerable  state  of 
shock.  Temperature,  100.6^;  pulse,  120,  small  volume,  regular, 
compressible;  respiration,  28. 

Sclera  subicteric;  teeth  poor;  tongue  furred  and  mobt. 

Chest,  slender  and  shallow,  expansion  equal  and  good;  clavicles 
and  ribs  prominent;  supraclavicular  and  infraclavicular  fossee  deep; 
no  glands  palpable.    Interspaces  sunken;  epigastric  angle  narrow. 

Percussion  note  dull  over  clavicles  and  supraclavicular  spaces, 
elsewhere  hyperresonant.  Breath  sounds  clear  front  and  back; 
musical  rales  on  expiration  in  left  foreaxillary  line. 

The  area  of  cardiac  dulness  b  hard  to  define;  it  apparently 
extends  somewhat  to  the  right  of  the  sternum;  a  blowing  systolic 
murmur  is  heard  all  over  the  base,  and  not  at  the  apex  or  in  the 
axilla. 

The  abdomen  is  sunken,  scaphoid  in  general  outline,  somewhat 
sensitive  to  palpation  in  the  left  upper  quadrant  where  there  is 
slight  muscular  rigidity.  Liver  dulness  begins  at  the  fifth  space 
in  nipple  line  and  extends  to  costal  margin.  Splenic  dulness  not 
made  out.  The  pole  of  right  kidney  is  palpable  on  deep  inspiration. 
Left  kidney  not  felt,  and  it  seems  with  one  hand  in  the  left  lumbar 
region  and  the  other  under  the  left  costal  margin  that  the  two  hands 
can  be  brought  nearer  together  with  less  intervening  structures  on 
the  left  than  on  the  right  side.  On  pressure  here  the  patient  is 
evidently  sensitive,  although  apathetic  to  examination  elsewhere. 
Just  below  the  umbilicus  is  a  mass,  oval  in  general  outline,  lying 
diagonally,  its  higher  pole  to  the  right,  smooth,  hard,  not  tender, 
quite  freely  movable,  edges  rounded,  no  notches  felt.  The  abdomen 
is  everywhere  tympanitic  except  over  the  mass  described  where  the 
note  is  fiat. 

The  inguinal  glands  are  slightly  enlarged.  Rectum  empty  except 
for  a  few  small  clots;  no  hemorrhoids;  extremities  thin;  no  tibial 
scars  or  cedema. 

The  patient  was  given  artificial  heat  and  stimulation  by  strychnine 
and  saline  subcutaneous  infusions  every  six  hours.  Milk  and  whites 
of  eggs;  morphine  for  restlessness.  A  glycerin  enema  resulted  in 
a  black  liquid  stool,  which  on  examination  was  found  to  be  largely 
decomposed  blood. 

The  immediate  history  of  severe  repeated  traumatisms  combined 
with  the  patient's  statement  that  he  had  always  been  well  previously, 
quite  naturally  led  one  to  regard  the  present  symptoms  as  the  direct 
result  of  the  injury  rather  than  to  seek  a  more  remote  cause.  Various 
possibilities  were  considered,  among  which  hemorrhage  from  a 
gastric  or  duodenal  ulcer,  and  a  dislocated  viscus  were  foremost. 
Neither  diagnosis  seemed  to  account  for  all  the  symptoms,  and  in 
view  of  the  later  developments  in  the  case,  a  further  discussion  of 
these  points  is  unnecessary. 
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The  patient  reacted  fairly  well  to  stimulation,  and  was  kept  under 
observation  the  next  day,  during  which  he  had  seven  more  black 
liquid  stools.  Rectal  feeding  was  added  to  the  treatment  which 
was  otherwise  the  same. 

A  blood  examination  on  the  day  after  admission  showed:  Reds, 
2,800,000;  leukocytes,  8000;  haemoglobin,  25  per  cent.;  coagulation 
time  45  seconds;  no  plasmodia  seen. 

The  next  day  the  patient's  unchanged  condition  and  the  uncertain 
diagnosis  seemed  to  warrant  an  exploratory  operation  which  was 
decided  upon. 

Operation,  October  l&th  (Dr.  Dudley  P.  Allen.  Gas  and  ether). 
Laparotomy ;  exploration.  An  incision  9  cm.  in  length  was  made 
in  the  median  line  below  the  umbilicus  and  over  the  tumor.  A 
small  quantity  of  clear  peritoneal  fluid  was  met  with  from  which 
cultures  were  taken.  The  intestines  were  normal.  The  mass  was 
identified  as  the  spleen,  greatly  enlarged  and  displaced,  freely^ 
movable,  otherwise  of  normal  appearance.  Accurate  measurements 
were  not  taken,  but  the  organ  seemed  at  least  two  or  three  times 
its  normal  size.  The  surgeon  considered  any  operative  procedure 
on  the  spleen  unwise  in  the  patient's  condition  and  closed  the 
incision.  Another  incision  in  the  median  line  of  the  epigastrium 
was  then  made  and  the  stomach  inspected,  and  found  normal. 
Nothing  abnormal  felt  about  the  liver,  gall-bladder,  appendix,  or 
pancreas.  Palpation  of  the  kidneys  showed  them  apparently 
normal  in  position  and  size.  The  incisions  were  then  closed.  The 
patient  received  very  little  shock  from  the  operation,  which  took  but 
fifteen  minutes. 

The  conditions  found  at  operation  raised  the  question  whether 
the  traumata  might  not  be  coincidences  or,  perhaps,  exciting  causes 
in  producing  the  appearance  of  symptoms  primarily  due  to  some 
as  yet  unrecognized  organic  lesion.  The  arrival  of  the  patient's 
friends  gave  the  first  opportunity  of  getting  the  family  and  previous 
history  in  the  case,  which  was  as  follows: 

Family  History.  Father  died  of  "broken  back"  at  the  age  of 
seventy  years.  Mother  and  one  brother  living  and  well.  An  uncle 
died  of  heart  disease.  No  history  of  malaria,  syphilis,  cancer  or 
tuberculosis  in  the  family. 

Previous  History.  Patient  had  children's  diseases.  He  has 
always  been  pale  since  childhood.  Between  seven  and  eight  years 
ago  he  had  an  attack  of  very  violent  vomiting  which  continued  all 
night  and  was  not  connected  with  any  indiscretion  in  diet;  vomitus 
contained  no  blood.  He  has  always  had.  poor  digestion,  often  dis- 
tressed after  meals,  sometimes  vomiting,  with  relief  to  the  discomfort. 

In  the  summer  of  1902  he  had  "bowel  trouble,"  in  which  there 
was  diarrhoea,  griping  pains,  severe  vomiting,  with  some  blood  in 
stools  and  vomitus.  From  this  time  up  to  the  injury  the  patient 
was  not  well,  and  was  under  a  doctor's  care  for  general  "ill  feeling'* 
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and  frequent  urination.  In  the  winter  of  1902,  he  also  complained 
of  a  good  deal  of  dragging  pain  in  the  back  and  left  side.  No 
history  of  venereal  disease;  tobacco  in  moderation;  no  alcohol. 
Patient  has  not  lived  in  a  malarial  district  and  never  had  periodic 
chills. 

With  this  suggestive  history  and  the  enlarged  and  dislocated  spleen 
found  at  operation,  a  detailed  blood  examination  was  then  made 
and  showed  the  following  conditions:  Reds,  3,480,000;  leukocytes, 
8500;  hemoglobin,  25  per  cent.  Differential  Count  of  600  celk: 
polymorphonuclears,  74  per  cent. ;  small  mononuclears,  18  per  cent. ; 
large  mononuclears,  4  per  cent.;  transitional  forms,  1.5  per  cent; 
«osinophiles,  2.5  per  cent.  Red  cells  took  stain  poorly,  and  were 
variable  in  shape  and  size,  centre  quite  thin,  no  rouleau  formation, 
some  poikilocytosis,  six  nucleated  reds  seen;  no  plasmodia. 

The  urine  was  amber,  clear,  specific  gravity,  1020,  acid,  no  sugar, 
faint  trace  of  albumin,  sediment,  few  leukocytes,  epithelial  cells. 

The  case  then  presented  the  following  data:  A  patient  with 
(1)  a  previous  history  of  an  anaemic  condition  with  gastrointestinal 
disturbances  and  pain  in  the  splenic  region;  (2)  an  immediate 
history  of  severe  and  repeated  hemorrhages  by  stool  and  vomitus 
following  traumatism;  (3)  a  present  condition  of  profound  ansemia, 
with  the  blood  characteristic  of  a  secondary  anaemia  of  the  chlorotic 
type  without  leukocytosis,  with  no  general  lymphatic  enlargement; 
and  (4)  a  splenomegaly  apparently  not  due  to  malaria,  syphilis, 
tuberculosis,  leukaemia,  or  amyloid  disease.  From  this  symptom- 
complex  the  possibility  of  the  existence  of  splenic  anaemia  was 
strongly  suggested  and  a  course  of  supporting  treatment  was 
instituted  while  further  study  could  be  carried  on. 

During  the  week  after  operation  the  patient's  general  condition 
improved  slightly.  The  stools  no  longer  contained  fresh  blood, 
but  were  dark,  copious,  watery,  varied  between  three  and  seven 
daily  and  were  at  times  involuntary.  There  was  no  further  vomiting. 
Liquid  nourishment  was  well  taken.  The  temperature  ranged 
between  99.5°  and  101.5°,  and  the  pulse  from  100  to  140.  The 
outline  of  the  tumor  was  marked  out  on  the  abdomen  in  silver 
i  nitrate  solution  to  watch  for  changes  in  its  size  or  position. 

On  the  tenth  day  after  operation  the  tumor  was  found  to  have 
increased  in  size  by  almost  one-half ,  and  the  gain  in  size  seemed 
:  mostly  toward  the  right  and  below.  The  new  outlines  of  the  enlarged 
organ  were  marked  on  the  patient's  abdomen.  Two  days  later  a  still 
t  further  very  rapid  increase  in  size  was  apparent,  so  that  the  anterior 
surface  of  the  mass  presented  an  area  twice  as  large  as  when  the 
patient  entered  the  hospital.  The  incisions  of  the  original  explor- 
ation were  firmly  healed  by  first  intention.  To-day  for  the  first 
time  petechial  hemorrhages  were  seen  on  the  sides  of  the  chest  in 
areas  the  size  of  the  palm  of  the  hand,  and  smaller  similar  purpuric 
spots  appeared  on  the  right  forearm  and  hand. 
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No  change  in  subjective  symptoms  accompanied  these  new 
phenomena.  The  patient  was  still  apathetic  and  weak,  though  he 
declared  he  felt  better,  and  his  only  complaint  was  the  exhaustion 
attendant  on  frequent  bowel  movements  which  still  were  of  a  tarry 
color  and  averaged  five  to  six  daily.  The  blood  condition  was 
examined  from  day  to  day,  and  showed  practically  the  same  con- 
dition as  given  above. 

The  question  of  splenectomy  in  the  case  had  been  constantly 
before  the  surgeon's  mind,  but  he  desired  first  to  improve  the 
patient's  general  condition  in  view  of  the  recent  enormous  loss  of 
blood  he  had  suffered.  The  rapid  and  sudden  increase  in  the  size 
of  the  spleen,  however,  convinced  Dr.  Allen  that  ground  was  being 
lost  instead  of  gained,  and  an  immediate  operation  was  proposed 
and  accepted  by  the  patient  and  his  friends. 

OpercUion  Odober  29th  (Dr.  Dudley  P.  Allen.  Gas  and  ether). 
Ixiparoiomy;  splenectomy;  closure.  A  vertical  incision  15  cm.  in 
length  was  made  separating  the  fibres  of  the  left  rectus  muscle  in 
order  to  avoid  the  former  incisions.  On  opening  the  peritoneum 
some  clear  fluid  was  met  with  from  which  cultures  were  taken. 
The  spleen  was  found  to  be  lying  free  in  the  abdomen  without 
adhesions  to  the  intestines  or  other  structures,  its  only  attachment 
being  a  large  long  pedicle  containing  four  twists,  composed  of  large 
congested  vessels,  some  of  which  contained  thrombi.  A  more 
detailed,  microscopic  description  of  the  organ  and  its  pedicle  wilt 
be  given  later. 

The  pedicle  was  securely  tied  high  up  with  silk,  clamped  o£F 
distally  and  removed  with  the  organ,  which  was  with  difficulty 
squeezed  through  the  skin  incision.  No  hemorrhage  accom- 
panied the  removal;  the  pedicle  stump  was  reinforced  by  over- 
and-over  catgut  stitches,  and  showed  the  openings  of  several  large 
vessels. 

The  abdomen  was  closed  in  layers.  The  patient  seemed  to 
receive  no  shock  from  the  operation  which  lasted  twenty  minutes. 

For  two  days  after  operation  the  patient's  general  condition  was 
encouraging.  The  temperature  approached  the  normal,  and  the 
pulse  rate  decreased  to  an  average  of  90,  with  improvement  in  its 
quality.  Stimulation  with  strychnine  and  saline  subcutaneous 
infusions  was  continued  as  before. 

On  the  third  day  a  marked  oedema  of  the  whole  right  leg  appeared 
which  increased  rapidly  to  alarming  proportions.  This  was  followed 
some  days  later  by  oedema  of  the  right  side  of  the  scrotum  and  left 
side  of  the  neck.  Vomiting  reappeared  on  the  sixth  day,  and  it 
became  difficult  to  nourish  the  patient,  as  rectal  nutrition  was  not 
retained  except  at  intervals.  There  was  no  further  appearance  of 
blood,  however,  either  in  the  vomitus  or  stools.  Purpuric  areas 
remained  unchanged.  Later  the  vomiting  ceased  and  the  patient 
seemed  much  brighter  again.    An  attempt  was  made  to  give  Fowler's 
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solution,  but  this  had  to  be  abandoned,  as  on  the  eleventh  day  the 
patient  again  rejected  all  nourishment.  The  abdomen,  which  up 
to  this  time  had  been  flat,  now  began  to  show  distention,  with 
appearance  of  free  fluid  in  the  flanks.  This  collected  rapidly,  and 
on  the  thirteenth  day  the  abdominal  wound,  which  had  healed  and 
from  which  the  stitches  had  been  removed,  burst  open  and  a  large 
amount  of  clear  fluid  escaped,  from  which  cultures  were  sterile. 

The  patient  now  was  irritable  and  very  hard  to  rouse,  sleeping 
nearly  all  the  time  with  some  delirium.  Nourishment  was  refused, 
and  rejected  when  eiven.  Stools  and  urination  were  involuntary. 
This  condition  of  progressive  weakness,  accompanied  by  emadation, 
dyspnoea,  and  cyanosis,  continued  until  the  patient's  death  on 
November  15th,  seventeen  days  after  operation. 

The  chancres  in  the  blood  foUowine:  the  removal  of  the  spleen 
were  very  int^ting.  and  in  the  main^coincided  with  observations 
reported  under  like  conditions  in  other  cases,  though,  unfortunately, 
the  patient's  death  prevented  their  being  followed  out  over  a  long 
period. 

Immediately  after  operation  there  was  a  great  diminution  in  the  red 
corpuscles  from  3,480,000,  four  days  before  operation,  to  1,836,000 
two  days  after  operation.  This  could  not  be  accounted  for  by 
hemorrhage,  either  before  or  during  the  operation,  .5  there  was  J» 
great  loss  of  blood  immediately  before  the  operation  and  no  blood 
was  lost  in  tying  off  the  pedicle  of  the  spleen.  It  must  be  attributed 
to  the  effect  of  the  removal  of  the  organ.  After  this  initial  drop 
the  red  count  began  steadily  rising  and  had  reached  2,800,000  just 
before  death. 

The  white  count  which  had  been  8500,  jumped  to  34,000  two  days 
after  operation  and  gradually  decreased  to  22,000  at  death.  The 
percentage  of  haemoglobin  which  before  operation  was  25  per  cent., 
dropped  to'  22  per  cent,  after  operation,  and  then  gradually  rose  to 
28  per  cent.  All  these  changes,  the  marked  postoperative  diminu- 
tion in  red  cells,  and  to  a  less  degree  in  haemoglobin,  and  the  sudden 
rise  in  leukocytes,  corroborate  previous  experiences  following 
splenectomy. 

In  the  differential  counts  the  polymorphonuclear  form  showed 
a  marked  increase  from  74  per  cent,  before  operation  to  93  per  cent, 
before  death.  The  eosinophiles  varied  in  amount.  Nucleated  red 
forms  which  averaged  6  in  a  count  of  600  cells  before  operation 
increased  to  36  before  death. 

To  facilitate  comparison  the  results  of  the  various  counts  are 
tabulated  : 
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Before  openitloii 


. . .{ 


After  splenectomy 


Date. 


October    16 

26 

November  2 


7 
10 
11 
12 
18 
14 


Red  cells. 

Leukocytes. 

2,800,000 

8,000 

8,480,000 

8,600 

1,886,000 

84,800 

1.914,000 

80,000 

2.212.000 

22,000 

2,848,000 

28,720 

2,464,000 

26,000 

2,668.000 

28,000 

2,632,000 

22,000 

2.682,000 

22.000 

HsBxnoglobm. 


<• 


(I 


25  per  cent. 

25       " 

22 

23 

22 

28 

26 

27 

28 


<i 


<( 


28 


<t 


Differential  Counts  of  600  Cells. 


Date.  'l^!;?J?,°iP.''o-|m?So*iu. 


nuclear. 


clear. 


Large 
mononu- 
clear. 


Trans- 
itional. 


Before  operation 


After  splenectomy 


I  ill 

Oct.  25  I    74.0  per  ct.     18.0  per  ct.  I    4.0  per  ct.  i    1.5  per  ct. 


Nov.  2  I  83.5 

"      7  I  89.0 

"    10  93.0 

•'    18  92.8 


•( 


12.76    " 
I    4.66    •• 
I    88 
86 


(t 


4i 


I 

1.75    '•       j  1.50    •• 

2.33    "  2.0      '• 

1.4      •'  0.6 

1.3      ••  1.0 


4« 


II 


Eoslno- 
philes. 


2.5  per  ct. 
0.5     " 
2.0      " 
12     •• 
1.8     *• 


2.  Patholooy.  (Dr.  Dolley.)  AiUopay  Protocol,  (Autopsy 
performed  seventeen  hours  after  death.)  The  body  is  that  of  a 
well-formed  but  emaciated  white  man,  180  cm.  long.  There  is 
moderate  rigor  mortis,  and  slight  posterior  hypostasis.  The  con- 
junctivse  are  somewhat  yellow.  The  mucous  membranes  are  pale. 
The  skin  is  sallow  but  not  pigmented.  A  few  small  petechial  areas 
are  scattered  just  above  the  costal  border.  There  is  no  glandular 
enlargement. 

The  chest  is  barrel-shaped.  The  supraclavicular  fossae  and 
sternal  notch  are  deep.  The  abdomen  b  scaphoid.  Two  recently 
healed  wounds  of  operation  appear  in  the  midline;  one,  6  cm.  long, 
beginning  at  the  xiphoid  cartilage,  the  other,  7  cm.  long,  beginning 
at  the  umbilicus.  A  third  laparotomy  wound,  healed  with  the 
•exception  of  one  stitch,  12  cm.  long  and  3  cm.  to  the  left  of  the 
umbilicus,  is  present  in  mid-abdomen.  The  right  leg  is  larger  than 
the  left  throughout,  and  moderately  oedematous. 

Brain  and  sjnnal  cord  not  examined. 

Abdominal  Cavity.  The  spleen  is  absent.  The  splenic  veins 
become  very  tortuous  from  the  end  of  the  pancreas,  one  and  one-half 
coils  being  left  after  the  splenectomy.  They  measure  from  the  end 
<>f  the  pancreas  to  their  ligated  extremity  2.5  cm.  coiled  and  5  cm. 
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uncoiled.  The  apposing  surfaces  of  the  coils  are  united  by  well- 
organized  adhesions.  Beginning  at  the  junction  with  the  portal 
vein,  the  splenic  vein  and  its  branches  become  more  and  more 
distended  with  palpably  soft  material  until  at  their  ligated  extremity 
the  larger  of  the  two  branches  is  2  cm.  in  diameter.  The  veins  are 
attached  to  the  jejunum  at  one  spot,  2  cm.  in  diameter,  by  organizing 
fibrinous  exudate.  On  incision  they  contain  soft  mixed  thrombi, 
which  in  places  are  loosely  attached  to  the  wall.  There  is  slight 
thickening  of  the  walls  but  no  evidence  of  calcification. 

The  splenic  artery  is  rather  tortuous  and  dilated.  It  measures 
2.5  cm.  from  the  end  of  the  pancreas  to  its  ligated  extremity.  Its 
elasticity  is  poor,  the  intima  is  somewhat  roughened  and  extremely 
reddened  toward  the  distal  end.  It  contains  a  similar  grayish-red 
thrombus. 

Mediastinal  fai  is  scanty.    The  thymus  is  absent. 

Pleural  Cavities,  Each  contains  about  10  c.c.  of  clear  serous 
fluid.    There  are  no  adhesions. 

The  pericardial  cavities  contain  30  c.c.  of  similar  fluid.  The  sac 
wall  is  not  thickened. 

Thyroid  Gland.  Both  lobes  are  somewhat  enlarged.  The  tissue 
appears  normal. 

The  tracheal  glands  are  markedly  anthracosed.  One  at  the 
bifurcation  is  studded  with  small  fibrocaseous  tubercles. 

The  lungs  are  voluminous,  externally  smooth  and  slightly  anthra- 
cosed. They  are  hypercrepitant  and  cushiony  except  in  fiie  lower 
posterior  portions.  On  section  there  is  moderate  hypostavs  of  the 
lower  lobes.  Elsewhere  the  tissue  is  more  moist  than  normal. 
The  left  weighs  550  grams,  the  right  549  grams. 

The  bronchi  contain  some  frothy  watery  mucus. 

The  bronchial  glands  are  like  the  tracheal.  One  is  composed  of 
a  calcified  envelope  with  a  caseous  centre. 

The  heart  is  of  normal  size.  The  right  ventricle  averages  4  mm., 
the  left  15  mm.  in  thickness.  The  auricles  and  right  ventricle 
contain  post-mortem  jelly  clots.  Fluid  blood  is  scant.  The  muscle 
is  pale  and  flabby.  The  valves  are  normal  except  for  a  few  ather- 
omatous patches  on  the  ventricular  surface  of  the  right  mitral 
segment.  The  circumferences  of  the'  valvular  orifices  are:  aortic, 
6.2  cm.;  pulmonic,  7.3  cm.;  mitral,  9.5  cm.,  and  tricuspid,  13  cm. 
The  coronary  arteries  have  a  roughened  intima  with  considerable 
atheroma.  They  are  not  tortuous.  The  endocardium  elsewhere  is 
smooth. 

Aorta.  The  elasticity  is  normal.  The  wall  is  not  thickened. 
The  intima  in  places  is  roughened  by  yellowish  or  whitish  plaques. 

The  pulmonary  artery  and  vencB  cavcB  appear  normal. 

The  liver  weighs  1356  grams.  It  measures  27  x  14  x  8^  cm.  Tlie 
left  lobe  measures  13^  x  14  x  5  cm.  It  is  contracted,  but  its  shape 
is  fairly  preserved.     The  capsule  is  slightly  thickened,  and  th^ 
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capsular  veins  are  moderately  injected.  The  veins  of  the  round 
ligament  are  not  dilated.  The  surface  is  moderately  roughened  and 
nodular,  especially  over  the  inferior  and  lateral  portions  of  the 
right  lobe.  Over  the  inferior  surface  are  several  nodules  softer  in 
consistence  than  the  rest  of  the  tissue.  On  section,  the  organ  is^ 
moderately  hypersemic.  The  cut  surface  is  uneven  and  finely^ 
though  not  uniformly,  granular.  The  tissue  is  firm  and  cuts  with 
increased  resistance,  especially  in  the  lower  and  lateral  portions  of 
the  right  lobe,  just  under  the  capsule.  The  lobular  outlines  are  not 
distinct;  the  tissue  is  markedly  bile-stained,  of  a  dirty  brownish- 
yellow  color.  Owing  to  the  bile  staining  the  character  of  the 
apparently  increased  connective  tissue  is  not  evident.  Glisson's 
capsule  is  most  affected. 

The  portal  vein  is  not  thickened  and  its  intima  is  smooth;  it  is^ 
free  from  thrombi. 

The  gcJlrbladder  is  constricted  at  the  junction  of  its  proximal 
and  middle  thirds  and  bent  upon  itself,  so  that  the  two  portions- 
are  in  partial  apposition  and  united  by  old  adhesions.  Elsewhere 
it  is  non-adherent  and  apparently  normal,  containing  dark  bile. 
The  ducts  are  patent. 

(Esophagtu.  G>ngested  sub-mucosal  veins  are  distinct  about  the 
cardiac  orifice. 

The  oesophageal  veins  are  considerably  dilated  and  tortuous. 
The  coronary  veins  of  the  stomach  are  not  so  dilated,  but  the 
cardiac  branches  conmiunicating  with  the  oesophageal  veins  show 
marked  varicosity. 

The  stomach  is  somewhat  dilated,  but  the  wall  is  not  appreciably 
thinned.  It  contains  500  c.c.  of  brown  sour-smelling  fluid.  The 
mucosa  shows  considerable  post-mortem  change  and  is  not  indur- 
ated. The  sub-mucosal  veins  about  the  cardia  and  along  the 
greater  curvature  are  dilated.  The  folds  of  the  mucosa  only  appear 
along  the  greater  curvature,  where  their  prominence  is  due  to 
dilated  veins.  No  eroded  veins  are  apparent.  There  are  no  ulcers 
nor  scars. 

The  pancreas  is  moderately  hypersemic.  The  head  and  body  are 
of  normal  size,  but  are  distinctly  indurated.  The  tail  is  very  con- 
tracted and  firmly  attached  to  the  splenic  vessels.  On  section  there 
is  great  increase  of  dense  fibrous  tissue. 

The  small  intestine  is  not  distended.  It  shows  only  an  occasional 
congested  but  not  swollen  area  in  the  mucosa.  The  veins  of  the 
serosa  are  not  congested. 

The  appendix  is  normal. 

Large  Intestine.  The  mucosa  of  the  cfiecum  and  the  ascending 
colon  is  markedly  congested.    There  are  no  hemorrhoids. 

The  suprarencds  show  post-mortem  softening  of  the  medulla. 

Kidneys.  Right  weighs  215  grams,  the  left  285  grams.  They 
measure  respectively  12  x  7.5  x  3.8  and  13  x  8.6  x  7  cm.    Perirenal 
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fat  is  scanty.    The  cortical  veins  are  not  dilated.    The  capsule  is 
normal. 

The  cortex  of  the  right  is  6  mm.,  of  the  left  8  mm.  in  thickness. 
The  cut  surface  is  smooth,  but  mottled  with  grayish  areas  corres- 
ponding to  the  labyrinths.  The  organs  are  moderately  pale  and 
the  glomeruli  are  barely  visible.    The  arteries  are  not  sclerotic. 

The  ureters,  bladder,  seminal  vesicles,  prostate,  and  testicles  appear 
normal. 

The  meserUerie  glands  are  small  and  barely  palpable. 

The  retroperitoneal  glands  are  enlarged,  finn,  and  of  a  glistening 
grayish-white  appearance  on  section. 

Hctmolymph  Olands.  Lying  on  both  sides  of  the  sternum,  along 
the  carotid  arteries,  the  renal  vesseb,  the  iliac  vessels,  and  about 
the  splenic  vein  and  the  oesophagus  appear  glands  varying  in  size 
from  a  pinhead  up  to  that  of  a  large  bean.  These  are  soft,  dark- 
red,  spleen-like  and  fairly  abundant.  Between  thirty  and  forty  of 
convenient  size  were  removed. 

The  right  iliac  vein  just  above  Poupart's  ligament  is  filled  with 
a  red,  non-adherent  thrombus. 

The  right  femoral  vein  contains  a  similar  thrombus.  This  changes 
in  character  5  cm.  below  Poupart's  Ugament,  having  a  white  friable 
core  which  at  one  point  is  attached  to  the  wall. 

The  inferior  hemorrhoidal  veins  are  moderately  dilated  and 
tortuous. 

Bones.  Several  ribs  and  the  right  femur  were  opened  and  found 
to  contain  bright-red  and  succulent  marrow.  No  lymphoid  areas 
appear. 

Spleen  (received  from  the  surgical  department.  Gross  description 
by  Dr.  Howard).  The  specimen  consbts  of  a  spleen,  irregularly 
oval  in  shape,  presenting  a  rounded  anterior  margin  from  which 
the  notch  has  been  obliterated.  It  weighs  1650  grams  and  measures 
22  X  16  X  7  cm.  The  vessels,  which  form  a  pedicle,  are  covered  with 
fine  pinpoint  fibrin  masses,  but  present  no  adhesions.  This  pedicle 
is  twisted  four  times,  and  its  uncoiled  state  measures  17  cm.  in 
length  and  4  cm.  in  its  greatest  diameter.  It  is  composed  of  several 
large  tortuous  veins  surrounded  by  a  considerable  amount  of  fat, 
and  several  branches  of  the  splenic  artery,  which  is  divided  a 
considerable  distance  from  the  nilus.  The  pedicle  also  includes  a 
soft  body  measuring  1.5  x  1  cm.,  covered  with  peritoneum,  and 
resembling  an  enlarged  lymphatic  gland.  At  the  distal  end  mixed 
^ay  and  red  thrombi  protrude  from  the  veins.  The  largest  vein 
is  2.5  cm.  in  its  greatest  diameter.  On  incision  they  are  filled  with 
thrombi,  but  contain  a  variable  amount  of  thin  fluid  blood.  The 
thrombi  are  partly  red  and  partly  mixed,  some  being  yeUowish-gray 
in  color.  As  a  rule  they  are  non-adherent,  or  can  be  easily  separated. 
In  general  the  mixed  thrombi  are  soft  or  friable.  The  thrombi  can 
be  readily  traced  into  the  large  and  the  small  veins  of  the  organ. 
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The  walls  of  the  veins  are  not  much  thickened,  and  show  no  signs 
of  recent  or  old  inflammation  except  the  thickening  of  one  near 
the  hilus. 

The  splenic  tissue  is  Ught  brown  in  color  and  cedematous.  The 
trabecule  are  well  marked,  the  lymph  nodes  obscure.  The  tissue 
is  not  friable.    There  are  no  infarcts. 

Microscojnc.  Material  from  all  organs  was  hardened  in  S^enker's 
and  Orth's  fluid,  in  formalin  and  in  alcohol,  and  stained  by  ordinary 
And  special  methods. 

Lungs.  There  is  moderate  emphysema  and  anthracosis.  The 
sections  from  the  posterior  portions  show  moderate  congestive 
oedema.  The  bronchi  and  pulmonary  arteries  are  normal.  Careful 
search  for  the  bone-marrow  giant  cells  described  by  Warthin  in  his 
cases  was  negative. 

Heart.  There  is  marked  segmentation  and  some  fragmentation 
of  the  muscle. 

Liver.  The  connective  tissue  is  moderately  increased,  but  not  at 
all  uniformly  even  in  the  same  section.  The  increase  is  greatest  in 
the  right  lobe  under  the  capsule,  as  noted  macroscopically,  Glisson's 
capsule  about  the  larger  vessels  being  particularly  thickened.  The 
lobules  are  usually  sharply  defined,  but  occasionally  the  connective 
tissue  extends  somewhat  into  them.  The  connective  tissue  is  dense 
fibrous  in  character,  with  few  nuclei,  and  slight  round  cell  infiltra- 
tion. In  places  of  more  marked  fibrosis,  fibroblastic  cells  are 
more  abundant,  but  the  tissue  is  nowhere  actively  proliferating. 
More  rarely  an  increase  of  fibrous  tissue  about  the  central  veins  is 
noted.  Mallory's  connective-tissue  stain  shows  here  and  there  a 
slight  increase  of  the  reticulum  of  the  lobules.  This  is  more  prom- 
inent in  areas  of  atrophy  of  the  lobular  centres.  This  reticulum 
takes  a  light  red  with  Van  Gieson's  stain.  A  very  few  fibroblastic 
cells  appear  in  these  areas  and  several  capillaries  are  filled  with 
proliferating  endothelial  cells  with  a  few  karyokinetic  figures. 
Excepting  these  few  instances  endothelial  proliferation  does  not 
occur.  In  the  more  cirrhotic  portions  many  lobules  show  dilatation 
of  the  central  veins  and  capillaries  with  some  atrophy  of  the  liver 
cells,  but  this  is  appreciable  in  but  few  lobules  in  the  less  fibrosed 
areas.  The  atrophic  liver  cells  present  more  or  less  fatty  degen- 
eration and  necrosis,  with  a  little  brownish-yellow  pigment.  Numer- 
ous attempts  to  demonstrate  the  presence  of  iron  were  unsuccessful. 
Proliferation  of  bile  canaliculi  is  found  in  only  two  areas.  No  bone- 
marrow  giant  cells  are  found. 

The  stomach  and  intestines  show  chronic  passive  congestion, 
associated  in  the  small  intestine  with  slight  chronic  catarrhal 
inflammation. 

Pancreas.  Sections  from  the  head  and  body  show  a  moderate 
increase  of  connective  tissue,  both  perilobular  and  interacinous. 
Some  islands  of  Langerhans  also  have  an  increased  amount  of 
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stroma.  The  sections  from  the  tail  show  marked  fibrosis,  dense 
fibrous  and  hyaline  tissue  replacing  many  lobules,  while  the  remain- 
ing ones  are  small  and  distorted.  The  ducts  have  a  thickened  wall 
and  a  few  are  tortuous.  The  islands  of  Langerhans  are  diminished 
in  number.  A  few  are  unaflFected.  In  some  there  is  fibrosis,  but 
in  others  fatty  and  granular  degeneration  of  the  cells  is  more  pro- 
nounced. The  veins  are  moderately  congested  and  have  thickened 
walls,  particularly  in  the  tail. 

The  kidneys  show  a  very  slight  chronic  interstitial  nephritis. 
There  is  no  deposition  of  pigment. 

The  portal  vein  is  normal. 

Splenic  Veins,  The  intima  is  slightly  and  irregularly  thickened 
and  is  composed  of  dense  fibrous  tissue  with  few  nuclei.  Thickening 
of  the  adventitia  is  more  pronounced.  In  the  latter,  particularly 
about  the  vasa  vasorum,  there  is  moderate  fibroblastic  proUferation. 
But  few  fibroblastic  cells  occur  in  the  intima  and  media.  Organ- 
ization of  the  thrombi  is  well  advanced  in  places. 

The  mesenteric  glands  are  fibrosed.  There  is  some  proliferation 
of  the  endothelium. 

H(Bmolymph  Glands.  A  few  are  of  the  marrow  lymph  type 
described  by  Warthin,  but  show  partial  transformation  into  or- 
dinary lymph  glands.  The  lymph  spaces  are  full  of  endothelial 
cells,  some  of  which  are  phagocytic  for  red  blood  and  lymphoid 
cells.  Only  a  moderate  number  of  bone-marrow  giant  cells 
appear. 

The  majority  of  the  hsemolymph  glands  resemble  splenic  tissue 
in  structure.  The  follicles  contain  no  germinal  centres  and  usually 
show  small  hyaline  areas.  The  blood  sinuses,  which  are  much 
dilated,  are  only  partly  filled  with  blood.  The  most  striking  feature 
is  the  presence  within  them  of  numerous  large  cells  of  endothelial 
type  packed  with  red  blood  cells.  Mononuclear  eosinophiles  appear 
in  great  numbers,  and  normoblasts  are  moderately  numerous.  A 
few  mastzellen  are  present.  Numerous  cells  resembling  myelocytes 
appear  in  the  blood  sinuses,  but  these  are  more  abundant  in  the 
lymph  spaces  of  the  glands  of  marrow  lymph  type  (Wright  stain). 
Pigment  is  in  moderate  amount.  It  gives  the  iron  reaction  with 
ferrocyanide  and  HCl.  Some  phagocytic  cells  give  the  same 
reaction  in  a  diffuse  way. 

The  bone-marrow  (rib)  is  of  a  poor  lymphoid  type.  Giant  cells 
are  not  apparently  reduced  in  number.  Plasma  celb  and  poly- 
morphonuclear leukocytes  are  in  small  proportion,  but  mono- 
nuclear eosinophiles  with  nuclei  varying  greatly  in  size  are  extremely 
abundant.  Polymorphonuclear  eosinophiles,  while  absolutely 
increased,  are  less  nimierous  relatively.  Normoblasts  appear  in 
large  numbers  with  active  mitosis.  Myeloblasts  are  only  occasion- 
ally seen.  Neutrophilic  myelocytes  are  almost  entirely  absent.  A 
peculiar  feature  with  the  Wright  stain  is  the  presence  of  celb 
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resembling  lymphocytes,  but  with  a  red  protoplasmic  border.  Ex- 
cluding these,  ordinary  lymphoid  celk  are  not  increased  in  number. 

There  is  a  scanty  amount  of  iron  containing  pigment,  both  in 
-celb  and  free. 

Spleen,  The  capsule  is  moderately  thickened  and  composed  of 
A  dense  hyaline  connective  tissue.  The  trabeculae  are  also  thickened 
and  are  farther  apart  than  normal.  The  splenic  tissue  is  con- 
structed of  considerably  dilated  blood  spaces,  more  or  less  filled 
with  blood,  and  separated  by  a  moderate  amoimt  of  usually  dense 
fibrous  tissue  with  a  varying  number  of  fibroblasts.  Under  the 
•capsule  this  newly  formed  connective  tissue  is  much  more  abundant, 
and  it  is  not  uniform  in  the  other  sections,  thick  fibrous  bands 
appearing  here  and  there.  Hyaline  transformation  of  the  con- 
nective tissue  appears  nowhere  outside  of  the  trabeculse  proper. 
The  venous  spaces  are  lined  either  by  an  almost  flat  or  a  somewhat 
-swollen  endothelium  with  an  occasional  free  cell,  but  no  proliferating 
endothelium  appears.  Scattered  through  the  pulp  are  relatively 
iew  lymphoid  cells  and  an  almost  equal  number  of  polymorpho- 
nuclear leukocytes.  The  lymph  nodes  are  farther  apart  than 
normal,  but  it  is  not  possible  to  say  they  are  absolutely  diminished 
in  number.  They  are  usually  not  atrophic  but  show  an  increase  of 
-coarse  reticulum  with  a  few  fibroblasts.  Often  the  central  arteriole 
is  thickened  and  hyaline.  The  veins  are  greatly  dilated,  their  walls 
are  moderately  thickened  and  many  contain  fibrinous  and  mixed 
thrombi.  Not  infrequently  small  fibrinous  clumps  appear  in  the 
•blood  spaces. 

A  very  moderate  amount  of  pigment  is  deposited  in  phagocytic 
•cells  in  the  blood  spaces  or  in  the  stroma  or  lies  free  in  the  trabecule. 
It  gives  the  iron  reaction.  A  few  normoblasts,  plasma  celb,  and 
mononuclear  eosinophiles  are  to  be  seen,  but  neither  myelocytes 
nor  bone-marrow  giant  cells  are  found. 

With  the  Van  Gieson  stain  there  is  considerable  variation,  but 
a  large  part  of  the  newly  formed  stroma  takes  a  deep-red  color.  A 
section  throught  one  of  the  splenic  veins  removed  at  operation 
shows  the  same  degree  of  fibrous  thickening  as  in  the  stump.  The 
adventitia  is  the  seat  of  a  much  more  marked  fibroblastic  prolif- 
eration.   The  thrombus  is  just  beginning  to  organize. 

Pathological  Summary.  There  is  nothing  in  the  histological 
structure  of  the  spleen  which  cannot  be  explained  simply  by  chronic 
passive  congestion.  In  the  causation  of  this,  two  factors  have  to  be 
•considered — t.  e.,  the  abnormality  of  the  splenic  vessels  and  the 
^cirrhosis  of  the  liver.  The  dislocation  of  the  spleen  must  have  been 
of  long  standing,  for  the  splenic  vessels  uncoiled  measured  19.5  cm. 
from  the  end  of  the  pancreas.  Granting  even  that  the  multiple 
twists  all  occurred  as  a  result  of  the  accidents,  which  is  hardly 
probable,  the  elongation  which  existed  prior  to  this  must  have 
^caused  considerable  interference  with  the  splenic  circulation. 
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In  two  cases  of  splenic  anemia,  reported  by  Dock  and  Warthin^ 
there  were  stenosis  and  calcification  of  the  portal  vein,  a  condition 
identical  with  this  one  as  far  as  the  effect  on  the  spleen  is  concerned. 
The  question  they  raise  is  whether  the  portal  lesion  is  primary  and 
the  splenic  fibrosis  secondary  to  it,  or,  on  the  other  hand,  whether  the 
splenic  condition  is  primary,  while  the  condition  of  the  portal  vein 
is  coincidental  or  results  from  a  toxic  condition  of  the  portal  blood 
dependent  upon  the  disturbed  splenic  function  or  dependent  upon 
a  portal  or  general  intoxication.  The  dislocation  of  the  spleen 
could  not  have  been  of  congenital  origin,  for  the  alteration  does  not 
indicate  such  a  longstanding  condition,  and  an  enlargement  of  the 
organ  at  once  suggests  itself  as  the  main  factor  in  its  production. 

The  abnormality  of  the  splenic  vessels  is  essentially  a  mechanical, 
not  an  organic  one.  Granted  that  some  enlargement  of  the  spleen, 
from  whatever  cause,  started  the  elongation  of  the  splenic  vesseb, 
once  produced,  with  probably  some  torsion,  the  reaction  on  the 
circulation  of  the  dislocated  organ  would  be  so  great  that  the 
subsequently  increased  congestion  and  fibrosis  would  result  largely 
from  the  condition  of  the  vessels.  The  condition  of  the  spleen 
must  be  considered  then  as  largely  secondary  to  that  of  the  vessels, 
which  gives  them  a  very  probable  etiological  significance.  If 
splenic  anaemia  existed  before  the  dislocation  of  the  spleen,  and 
the  initial  enlargement  and  the  dislocation  of  that  organ  were 
manifestations  of  the  pathological  processes  of  the  disease,  the 
splenic  vessels  lose  their  casual  relationship.  But  the  histological 
structure  offers  no  evidence  of  this.  There  is  not  even  the  prolifer- 
ation of  endothelium  so  commonly  found  in  the  spleen  in  this 
disease  to  complicate  the  picture. 

The  relationship  of  the  cirrhosis  of  the  liver  to  the  condition  in 
the  spleen  presents  the  greatest  difficulty  in  interpretation.  In  part 
the  process  in  the  liver  is  regarded  as  a  mild  and  not  uniform 
chronic  passive  congestion,  with  a  just  beginning  central  cirrhosis, 
shown  by  the  increase  of  fine  reticulum  in  the  atrophic  portions 
of  the  lobules,  with  some  endothelial  proliferation.  The  moderate 
emphysema  of  the  lungs  offers  a  probable  explanation  for  this 
condition.  More  important  there  is  also  a  moderate  though  irregular 
increase  of  periportal  tissue,  but  the  histological  pictures  of  the 
fibrosis  in  the  liver  and  in  the  spleen  are  too  nearly  identical  to 
draw  conclusions  regarding  time  relationship.  What  part  the  liver 
played  in  the  production  of  the  splenic  condition  it  is  impossible 
to  say.  Was  the  hepatic  process  primary,  and  was  the  initial 
enlargement  of  the  spleen  leading  to  its  dislocation  secondary  to 
it,  or  were  the  two  processes  coincident?  The  fibrosis  in  the  liver 
and  in  part  that  in  the  spleen  may  have  resulted  from  a  general  or 
portal  intoxication. 

The  changes  in  the  hsemolymph  nodes  are  interpreted  as  compen- 
satory for  the  failing  splenic  function.    It  is  probable  that  the  bone- 
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marrow  shared  to  some  degree  in  the  assmnption  of  this  function. 
But  the  presence  of  pigment  and  phagocytes  in  the  spleen  would, 
however^  indicate  that  this  function  was  not  entirely  lost,  while  the 
moderate  evidence  of  old  haemolysis  in  the  haemal  glands  would 
further  bear  this  out.  But  these  glands  show  an  excessive  number 
of  phagocytes  full  of  intact  red  blood  cells  which  is  readily  explained 
by  the  results  of  Warthin's  work.  He  concludes  from  his  experi- 
ments with  sheep  that  haemolysis  and  leukocyte  formation  are  the 
functions  taken  up  by  the  haemal  glands  after  splenectomy.  But 
the  haemolytic  action  of  these  glands  exceeds  that  of  the  normal 
spleen,  and  the  resulting  anaemia  is  compensated  for  by  increased 
activity  on  the  part  of  die  bone-marrow.  The  marked  fall  in  the 
blood  count  after  splenectomy  was  due  then  to  this  excess  of  haemo- 
lymphatic  haemolysis  over  that  of  splenic. 

No  iron  pigment  could  be  demonstrated  in  the  liver  and  kidneys. 
This  fact,  together  with  the  paucity  of  megaloblasts  in  the  bone- 
marrow,  indicates  that  the  anaemia  was  not  primary  in  type.  While 
the  hyperactivity  of  the  haemolymph  glands  would  explain  the 
anaemia  which  undoubtedly  exbted  before  the  accidents,  the 
intestinal  hemorrhages  following  them  reduced  the  patient  to  his 
state  on  entering  the  hospital. 

Pathological  Diagnoaia.  Dislocation  of  the  spleen  with  marked 
elongation  and  torsion  of  its  vessels,  and  thrombosis.  Chronic  passive 
congestion  and  fibrosis  of  the  spleen.  Interlobular  atrophic  cirrhosis 
of  the  Uver.  Chronic  passive  congestion  with  beginning  central 
cirrhosis  of  the  liver.  Chronic  passive  congestion  of  rest  of  portal 
system.  Compensatory  hyperplasia  of  haemolymph  nodes.  Hyper- 
plasia of  the  bone-marrow.  Secondary  anaemia.  Moderate  diffuse 
emphysema  of  the  lungs.  Tuberculosis  of  bronchial  and  tracheal 
glands. 

My  thanks  are  due  to  Dr.  W.  T.  Howard,  Jr.,  for  the  use  of 
material  and  for  his  interest  in  the  work. 

3.  General  Summary.  The  patient's  previous  history  of  pallor, 
digestive  disturbances,  and  pain  in  the  splenic  region,  symptoms  of 
which  there  is  a  history  for  a  number  of  years,  strongly  suggest  the 
early  stage  of  a  splenic  anaemia.  The  frequent  urination  and  the 
pain  in  the  splenic  region  also  would  imply  a  long-standing  dis- 
location of  the  spleen.  This  is  corroborated  by  the  enormous 
elongation  of  the  splenic  vessels.  Whether  or  not  all  the  twists  in 
the  splenic  veins  occurred  at  the  time  of  the  two  accidents,  it  is 
impossible  to  state,  but  it  is  at  least  more  reasonable  to  suppose 
that  from  their  multiple  character  they  did  not  all  occur  at  one 
time,  but  that  some  had  existed  previously. 

The  thrombosis  of  the  splenic  vessels  must  have  been  the  cause 
of  the  sudden  enlargement  of  the  spleen  while  the  patient  was  in 
the  hospital.  The  lack  of  organization  in  the  thrombi  of  the  vessels 
removed  at  the  splenectomy  proves  this. 


16  SANFORD,  dolley:  splenic  anemia. 

If  Banti's  stage  of  splenic  anaemia  is  limited  only  to  those  cases 
in  which  the  cirrhosis  is  a  terminal  manifestation  we  cannot  include 
our  case  in  that  category,  for  the  cirrhosis  of  the  liver  is  certainly 
of  as  long  standing  as  the  fibrosis  in  the  spleen.  We  prefer  to 
regard  the  case  as  one  of  splenic  anaemia  associated  with  a  cirrhosis 
of  the  liver,  not  as  a  result  of  the  process  in  the  spleen,  but  rather 
accompanying  it. 

The  enormous  elongation  and  torsion  of  the  vessels  associated 
with  the  dislocation  of  the  spleen  possess  a  very  probable  etiological 
-significance  in  this  case. 


(Reprinted  from  The  American  Joubnal  of  Obstetbics  and  Diseases  of 
Women  and  Childben,  Vol.  XLIV.,  No.  2,  1901.] 
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The  mortality  following  operations  for  suppurative  disease 
of  the  tubes  and  ovaries  is  variously  estimated  as  from  8  to  20 
per  cent.  In  the  face  of  these  figures  it  is  certainly  incumbent 
upon  us  not  to  rest  satisfied  with  present  conditions,  but  ever 
to  be  looking  for  more  perfect  methods  and  to  adopt  more  strin- 
gent precautions  in  our  operative  procedures.  The  most  perfect 
degree  of  asepsis  obtainable  before,  during,  and  after  these 
operations,  must  always  be  insisted  upon.  Whenever  pus  is  met 
with  at  the  time  of  the  operation,  if  a  fatal  result  occurs,  we  are 
too  apt  to  content  ourselves  with  the  explanation  that  infective 
material  was  already  present  and  that  its  spread  was  only  a 
natural  result.  As  a  matter  of  fact,  however,  it  must  not  be 
forgotten  that  the  pus  met  with  under  such  circumstances,  as  a 
rule,  is  free  from  virulent  bacteria;  and  whenever  an  infection 
follows  a  ''pus  operation"  and  no  organisms  can  be  demon- 
strated in  the  secretions  encountered,  it  is  not  only  possible,  but 
even  highly  probable,  that  in  the  majority  of  these  instances  the 
fatal  results  have  been  due  to  the  introduction  of  some  septic 
material  during  the  operation. 

Again,  as  a  result  of  my  observations  during  the  past  seven 
years,  I  have  become  convinced  that  operators  not  infrequently 
err  in  carrying  out  radical  abdominal  procedures,  when  the  pa- 
tient's resistance  is  in  such  a  lowered  condition  that  she  is  very 
apt  to  succumb  to  the  shock  of  the  operation  per  se.  Such  a  con- 
dition must  always  be  given  careful  consideration  when  deciding 
for  or  against  operative  interference  during  an  acute  attack  of 
localized  or  more  or  less  generalized  pelvic  peritonitis.  Believing 
that  this  factor  has  a  very  important  significance  in  influencing 
our  results,  I  have  made  it  a  rule,  during  the  acute  stage  of  a 
pelvic  abscess,  to  defer  an  operation  while  the  patient's  condi- 

^Read  before  the  American  Gynecological  Society  at  Chicago,  May  81, 
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tion  is  improving.  In  the  meanwhile  the  patient  is  kept  perfectly 
quiet  on  her  back  in  bed,  and  heat,  in  the  form  of  flaxseed  poul- 
tices or  turpentine  stupes,  is  applied  to  the  abdomen.  In  addi- 
tion, a  vaginal  douche  of  a  gallon  of  a  warm  one  per  cent  solution 
of  carbolic  acid  or  a  saturated  boric  acid  solution  is  given  twice 
daily.  For  nourishing  the  patient  we  depend  upon  nutritive 
injections  entirely  for  several  hours.  Anodynes  and  heart  stimu- 
lants are  given  if  necessary.  As  a  result  of  these  measures  we 
have  found  that,  in  the  great  majority  of  cases,  the  acute  symp- 
toms will  subside  within  a  few  days  and  we  can  then  operate 
upon  the  patient,  who  is  now  in  a  much  better  condition,  either 
by  the  abdominal  or  the  vaginal  route  or  by  the  combined  pro- 
cedures. If,  however,  no  improvement  takes  place  under  the 
above  treatment  within  a  reasonable  time  (eight  to  ten  hours), 
and  if  we  can  make  out  a  pelvic  mass,  we  puncture  through  the 
vagina,  and,  after  irrigating  the  sac  or  the  pelvic  cavity,  pack 
with  sterilized  gauze.  We  have  noticed  that  a  number  of  well- 
known  general  surgeons  in  this  country  are  treating  cases  of 
acute  appendicitis  in  a  similar  manner. 

The  micro-organisms  that  are  most  frequently  met  with  in 
cases  of  suppurative  disease  of  the  tubes  and  ovaries  are 
Staphylococcus  pyogenes  aureus.  Streptococcus  pyogenes,  Gono- 
xoccus,  and  Bacillus  coli.  Other  forms  are  occasionally  met 
-with,  such  as  the  tubercle  bacillus  and  Proteus  Zenkeri.*  When 
we  are  able  to  demonstrate  the  presence  of  Staphylococcus  pyo- 
genes aureus  at  the  time  of  the  operation,  we  expect  an  unin- 
terrupted convalescence  in  the  majority  of  these  instances.  The 
.  organism  most  to  be  feared  is  Streptococcus  pyogenes,  and  its 
presence  always  makes  the  prognosis  very  grave.  We  recall  in 
particular  an  instance  in  which  at  the  time  of  the  operation 
macroscopical  evidences  of  a  small  amount  of  pus  were  demon- 
strable, but  no  organisms  could  be  shown  from  the  pus  at  the 
examination  made  at  this  time.  The  culture  tubes  that  were  in- 
oculated at  the  time  of  the  operation,  however,  subsequently 
showed  a  profuse  streptococcus  growth.  We  drained  in  this  case, 
but,  despite  our  efforts,  a  streptococcus  peritonitis  developed  and 
the  patient  died.  The  same  organism  was  found  at  the  autopsy. 
We  unfortunately  infected  another  patient  with  this  organism, 
although  before  the  second  operation  we  carefully  sterilized 
our  hands,  instruments,  etc.,  in  the  usual  manner.  We  re- 
moved without  much  difficulty  the  adherent  tubes  and  ova- 
ries on  both  sides.  Cover-slips  made  at  the  time  of  the  op- 
^Johns  Hopkins  Hospital  Bulletin,  No.  70,  January,  1897. 
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eration  were  negative.  In  two  days,  however,  this  patient  be- 
g:an  to  show  evidences  of  a  peritonitis,  and  a  fatal  result  took 
place  a  day  and  a  half  after  the  death  of  the  first  patient 
Streptococcus  pyogenes  was  found,  at  the  time  of  the  autopsy,  in 
the  exudate  present  in  the  peritoneal  cavity.  In  the  first  case 
there  was  a  history  of  an  induced  abortion  at  the  third  month 
of  pregnancy  with  subsequent  fever  six  years  before  admission 
to  the  hospital.  This  suggested  a  streptococcus  infection  at  that 
time.  In  the  second  case  the  patient  had  had  two  normal  labors 
without  any  complications. 

Such  a  stem  lesson  taught  us  once  for  all  that  even  in  cases 
in  which  there  are  only  adherent  organs,  even  when  no  pus  is 
apparentiy  present,  we  should  always  be  on  our  guard  against 
carrying  infective  material  from  one  case  to  another.  From  the 
fact  that  we  found  no  organisms  present  by  the  cover-slip  ex- 
amination at  the  time  of  the  operation,  however,  we  felt  that  we 
were  justified  in  going  on  with  the  second  operation.  But  for 
several  years  now,  after  having  had  such  an  experience,  we  do 
not  perform  more  than  one  abdominal  section  in  the  same  day, 
preferring  to  operate  much  more  frequently  rather  than  run 
risks.  I  certainly  believe  that  the  adoption  of  this  precaution 
has  saved  a  certain  number  of  cases  from  being  infected.  I 
should  say  that,  even  prior  to  this  regrettable  accident,  when- 
ever we  encountered  a  pus  case  we  always  postponed  the  carry- 
ing out  of  any  further  abdominal  work,  except  in  emergencies, 
until  forty-eight  hours  had  elapsed. 

The  question  of  using  drainage  in  pus  cases  is  always  of  in- 
terest, and  all  operators  are  not  in  agreement  as  to  its  advan- 
tages and  disadvantages.  In  my  clinic  we  have  not  used  a  drain- 
age tube  during  the  past  seven  years,  and  we  now,  as  a  matter 
of  fact,  seldom  drain,  even  in  pus  cases,  through  the  abdominal 
incision.  OccasionaUy,  when  there  has  been  a  septic  area  left 
behind,  we  drain  per  vaginam,  but  even  in  these  cases  I  do  not 
feel  that  this  procedure  is  by  any  means  always  necessary. 

It  has  always  seemed  to  me  that  we  do  not  sufficiently  protect 
from  infection  during  the  operation  the  portions  of  the  pelvic 
contents  which  are  apparently  intact.  Inasmuch  as  pelvic  in- 
flammatory disease  frequently  involves  the  intestines  to  a  wide 
extent,  it  is  sometimes  impossible  to  prevent  the  infectious  ma- 
terial from  being  spread  more  or  less  during  the  manipulations 
of  the  diseased  structures.  We  can,  however,  to  a  great  degree 
limit  the  free  distribution  of  this  purulent  material  throughout 
the  abdominal  cavity.    In  order  to  effect  this,  as  soon  as  the  ab- 
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domen  is  opened  we  are  in  the  habit  of  placing  large  gauze 
sponges  high  np  in  the  flanks  on  either  side,  the  patient  being 
kept  in  the  horizontal  position  while  the  masses  are  being  enu- 
cleated. If  we  break  into  a  pus  sac  during  our  manipulations, 
we  at  once  make  cover-slips  of  the  escaped  pus,  and  while  these 
are  being  examined  we  attempt,  as  far  as  possible,  to  remove  the 
material  that  has  escaped  by  mopping  it  up  with  gauze  sponges. 
After  this  we  wash  out  the  abdominal  cavity  with  large  quantities 
of  sterile  salt  solution,  in  order  to  get  rid  of  as  much  as  possible 
of  the  pus  and  to  dilute  any  that  may  remain.  The  enucleated 
mass  is  now  surrounded  with  gauze  moistened  in  a  1 :  1000  bi- 
chloride solution,  which  is  not  removed  until  the  structures  have 
been  cut  away.  The  pedicle  is  thoroughly  cauterized  with  the 
Paquelin  cautery,  and  the  abdomen  is  again  washed  out  with  salt 
solution,  sponged  dry,  after  which  300  to  500  cubic  centimetres 
of  warm  sterilized  salt  solution  are  introduced  and  left  there. 
The  incision  is  closed  without  drainage. 

The  following  is  the  clinical  and  bacteriological  analysis  of 
72  consecutive,  unselected  abdominal  sections  for  suppurative 
diseases  of  the  tubes  and  ovaries,  two  deaths  occurring : 

ANALYTICAL    REPORT    OF    SEVENTY-TWO    CONSECUTIVE    PUS    CASES.* 

Age,— The  oldest  patient  was  41,  the  youngest  17,  the  aver- 
age age  being  26.37. 

Fifty  were  married,  16  were  single,  6  were  widowed. 

Occupation,— HoiJsewoTk,  43;  prostitutes,  11;  dressmaking, 
3;  cooks,  2;  canvassing  agents,  2;  seamstresses,  2;  boxmaker, 
1;  dining-room  girl,  1;  clerk,  1;  domestic,  1*,  laundress,  1;  cigar 
packer,  1 ;  match  factory  girl,  1 ;  pianist,  1 ;  telephone  clerk,  1. 

In  23  pregnancy  had  not  occurred.  In  13  miscarriages  alone 
had  taken  place.  In  8  full-term  births  alone  had  occurred.  In 
28  there  was  a  history  of  births  at  term  and  miscarriages.  The 
highest  number  of  miscarriages  in  any  one  case  was  5.  The 
highest  number  of  births  at  term  in  any  one  case  was  7.  The 
average  number  of  miscarriages  in  the  41  cases  having  mis- 
carriages was  1.94  per  cent.  The  average  number  of  births  at 
full  term  in  the  36  cases  having  births  at  term  was  2.  Thus  it 
will  be  seen  that  in  49  of  the  72  cases  the  number  of  births  at 
term  was  2.    These  figures  go  to  show  that  the  accidents  inci- 

*  The  first  case  of  this  series  was  operated  upon  October  11,  1898.  and 
the  last  one  February  28,  1901.  Since  the  analysis  of  these  cases  we  hare 
had  15  additional  instances,  making  the  number  87,  but  a  sufficient  inter- 
val of  time  has  not  elapsed  from  which  to  draw  conclusions. 
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dental  to  labor  and  abortion  have  to  be  carefully  considered  aa 
factors  in  the  production  of  pelvic  disease. 

Infection.— We  were  able  to  establish  a  gonorrheal  history  in 
14  cases  (probable  in  4  others).  Infection  after  labor  at  term 
had  occurred  in  7  cases  (2  of  these  cases  also  gave  a  history  of  a 
previous  gonorrhea) ;  infection  after  miscarriage  in  17  cases  (4 
of  these  patients  giving  also  an  old  gonorrheal  history).  In  the 
remaining  cases  (31)  no  definite  history  of  a  specific  infection 
or  any  relation  between  the  disease  and  labor  or  abor- 
tion could  be  made  out.  In  many  cases  there  was  a  gradual 
onset  with  exacerbations  of  the  symptoms  at  the  men* 
strual  period,  but  with  no  definite  acute  attack  before  ad- 
mission into  the  hospital.  In  many  the  symptoms  had  per- 
sisted for  long  periods  of  time,  in  1  case  for  20  years.  It  was 
frequently  noted  that  an  attack  of  peritonitis  had  occurred  be- 
fore the  patient  was  admitted  into  the  hospital.  In  33  cases 
these  attacks  had  lasted  under  three  weeks,  and  for  the  most  part 
they  were  of  about  two  weeks'  duration.  The  shortest  attack  was 
one  of  two  days  immediately  preceding  admission.  In  cases  of 
more  than  three  weeks'  duration  various  periods  of  time  were 
represented— six  weeks,  two  months,  six  months,  a  year,  etc.,  with 
no  special  uniformity.  Definite  and  similar  previous  attacks  had 
occurred  in  7  gonorrheal  cases,  the  largest  number  of  previous 
attacks  being  3,  except  in  1  case  in  which  there  was  a  history 
of  a  great  many.  From  this  it  will  be  seen  that  the  infec- 
tions following  gonorrhea  on  the  one  hand,  and  labor  or 
abortion  on  the  other,  are  about  equal  in  number.  Thus,  in 
14  cases  (19.44  per  cent)  we  were  able  to  get  a  positive  his- 
tory of  a  previous  gonorrheal  infection,  and  in  20  cases 
(27.77  per  cent)  there  had  undoubtedly  been  an  infection 
following  labor  or  miscarriage.  Allowing,  however,  for  those 
cases  in  which  there  had  been  a  previous  gonorrhea  as 
.well  as  a  history  of  an  infection  following  labor  or  abortion, 
and  placing  these  doubtful  cases  in  the  column  of  the  gon- 
orrheal infections,  we  have  the  following  figures:  Gonorrheal 
cases  23  (?),  or  SSyi  per  cent  of  the  cases;  infections  after 
labor  and  miscarriage,  20,  or  27.77  per  cent  of  the  cases.  Here, 
as  has  been  said,  we  have  added  to  the  gonorrheal  list  by  taking 
six  cases  which  would  seem  to  rather  come  under  infections  fol- 
lowing labor  or  miscarriage.  It  is,  of  course,  often  extremely 
difficult  to  feel  sure  that  a  patient  has  had  a  specific  vaginitis, 
unless  cover-slip  examinations  have  been  made  of  the  secretions 
at  the  time  of  the  supposed  infection.    In  many  instances  it  is 
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not  difiScult  to  obtain  a  history  of  a  vaginitis,  but  to  prove  that  it 
has  been  specific  in  origin  is  not  always  easy.  Many  of  the  mis- 
carriages had  been  criminally  produced.  The  infections  in 
these  cases  could  generally  be  traced  to  the  production  of  the 
abortion. 

The  temperature,  pulse,  and  respiration  before  operation  were 
as  follows : 

Highest  temperature,  105.2"  F. ;  pulse,  142 ;  respiration,  42. 
Lowest  maximum  temperature,  98.18"  F. ;  pulse,  82 ;  respiration, 
22.18.  Average  maximum  temperature,  102.09"  F.;  pulse  106.8; 
respiration,  27.2. 

The  chief  clinical  S3rmptoms  were  as  follows,  many  patients 
showing  several : 

Pain  in  lower  part  of  the  abdomen  was  present  in  67  cases. 

Backache    "  "  "43     " 

Leucorrhea    "  "  "84     " 

Dysmenorrhea "  "  "80     " 

Headache   "  "  "21     " 

Dysuria "  "  "18     " 

Bearing-down  pains were  "  "    8     " 

Menorrhagia   was  "  "    5     " 

Constipation    "  "  "    6     " 

Oastralgia    "  "  "    2     " 

Chilly  feelings  were  "  "    2     " 

Metrorrhagia was  "  "    3     " 

Cough "  "  "    lease. 

Painful  defecation "  "  "    1     " 

Nausea  and  vomiting were  "  "    2  cases. 

The  most  prominent  symptoms  were  pain  in  the  lower  abdo- 
men, backache,  a  leucorrheal  discharge,  dysmenorrhea,  head- 
ache, and  painful  micturition. 

Pus  was  found  as  follows :  In  the  ovary,  unilaterally,  24  times; 
bilaterally,  5  times,  including  tuberculous  cases.  In  the  tube, 
unilaterally,  25  times;  bilaterally,  39  times,  with  tuberculous 
cases.  In  the  appendix,  in  1  case.  In  the  walls  of  the  uterus,  in 
1  case.  In  almost  every  case  in  which  the  pus  was  unilateral,  the 
other  tube  and  ovary  were  found  to  be  adherent.  Infection  of 
the  tube  and  ovary  together  (tubo-ovarian  abscess)  was  noted 
unilaterally  only  and  in  17  cases.  The  tubes  are  more  liable  to 
a  bilateral  infection ;  the  ovaries  to  a  unilateral  infection. 

The  following  operations  were  performed,  all  being  carried 

out  at  the  Lakeside  Hospital : 

Appendicectomy 26 

Dilatation  and  curetting 24 

Evacuation  and  drainage  of  pus  sac,  when  removal  was  Impossible    t 
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Myomectomy 8 

Partial  resection  of  ovary 2 

Perineorrhaphy  2 

Salpingectomy,  unilateral' 17 

Salpingo-oOphorectomy,   unilateral 20 

Salpingoo5phorectomy,  bilateral. 46 

Supravaginal  hysterectomy 1 

Suspension  of  the  uterus 9> 

Vaginal  puncture 10^ 

Total  number  of  operative  procedures  carried  out  upon  the  72 
patients  19Z 

Whenever  the  tube  or  ovary  was  simply  adherent,  but  not 
disorganized,  the  adhesions  were  separated  and  the  strmctures 
allowed  to  remain.  Despite  this  conservatiye  surgery,  in  not  a 
single  case  up  to  the  present  time  have  there  been  complaints 
from  these  patients,  nor  has  there  been  any  necessity  for  fur- 
ther operative  procedures.  As  a  supplementary  procedure  ai>- 
pendicectomy  was  carried  out  26  times,  or  in  36.1  per  cent  of  the 
total  number  of  cases.  We  believe  that,  in  cases  of  suppurative 
disease  of  the  tubes  and  ovaries,  in  about  one-third  the  appendix 
will  be  found  to  be  adherent.  In  those  cases  in  which  vaginal 
puncture  was  carried  out,  we  found  it  impossible  to  thoroughly 
remove  the  abscess  wall  by  the  abdominal  route,  and  in  such 
instances  we  employed  drainage  per  vaginam  for  a  few  days.  In 
3  cases,  after  opening  the  abdomen,  it  was  found  iziapossible  to 
remove  the  pus  sacs  owing  to  the  patients'  weakened  condition, 
and  we  were  therefore  obliged  to  drain  through  the  vagina. 

Resvlts.—2  patients  died,  70  recovered.  Mortality  for  all  cases, 
2.77  per  cent.  Morbidity:  So  far  as  we  have  been  able  to  ascer- 
tain,  there  are  no  patients  in  this  series  that  make  any  com- 
plaints referable  to  disorders  in  the  pelvis. 

Drainage,— In  9  cases  drainage  was  carried  out  through  the 
cul-de-sac  alone;  in  2  cases  through  the  abdominal  wall  alone; 
in  1  case  through  the  cul-de-sac  and  abdominal  wall  combined. 
In  2  cases  in  which  infection  occurred  subsequently  to  the 
original  operation,  the  abdomen  was  opened  and  drained.  One 
of  these  patients  died,  the  other  recovered.  Thus  abdominal 
drainage  was  carried  out  in  2  instances  only  immediately  fol- 
lowing the  operation,  or  in  2.77  per  cent  of  the  cases.  In  10 
cases  (13.6  per  cent)  drainage  was  carried  out  per  vaginam. 

'In  these  cases  the  opposite  tube  and  ovary  were  removed  in  all  but 
one  case,  in  which  this  procedure  was  impossible,  drainage  being  uaed 
after  evacuation  of  the,  pus. 
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Suppuration  of  the  abdominal  wound  occurred  in  12  cases,  or 
18.7  per  cent.  In  2  of  these  abdominal  drainage  was  employed 
at  the  time  of  the  operation.  In  2  abdominal  drainage  was  insti- 
tuted several  days  after  operation,  1  of  these  patients  recoyering. 
In  the  remaining  8  cases  primary  union  occurred  on  the  surface, 
but  pus  developed  deeper  dowd,  usually  about  ten  to  fourteen 
days  after  the  operation.  Wherever  there  occurred  a  secretion 
from  the  wound  in  which  it  was  possible  to  demonstrate  micro-or- 
ganisms, we  classified  the  case  as  one  of  infection.  In  the  secre- 
tion from  the  incision  in  6  of  the  12  cases  we  were  able  to  demon- 
strate Staphylococcus  pyogenes  aureus  and  in  the  other  cases 
Staphylococcus  pyogenes  albus.  In  this  series  of  cases  we  con- 
sider that  the  infections  above  referred  to  were  to  some  extent 
due  to  the  fact  that  we  had  previously  operated  upon  a  case  of 
post-puerperal  infection  in  which  Staphylococcus  pyogenes 
aureus  was  found  at  the  time  of  the  operation.  In  six  of  the 
abdominal  sections  performed  during  the  two  weeks  following 
(although  we  left  an  interval  of  four  days)  the  incision  became 
infected  to  a  slight  extent,  and  in  the  sero-sanguinolent  secretioik 
we  were  able  to  demonstrate  Staphylococcus  pyogenes  aureus. 
In  the  tubes  and  ovaries  the  following  organisms  were  found  r 
Staphylococcus  pyogenes  aureus,  2  cases;  Staphylococcus  pyo- 
genes albus,  1  case ;  Bacillus  coli  communis,  1  case ;  Streptococcus- 
pyogenes,  2  cases;  Friedlander's  bacillus,  2  cases;  Bacillus  tuber- 
culosis, 1  case;  Gonococcus,  7  times  positive  (3  others  probable). 
Thus  in  12  cases  (16  per  cent)  organisms  were  found.  We  were 
not  able  to  cultivate  the  gonococcus,  and  the  diagnosis  was  made 
entirely  from  the  cover-slip  examinations  from  sections  of  the 
tissues. 

The  diagnoses  at  the  time  of  the  operations  were  as  follows 
(these  differ  somewhat  from  the  pathological  diagnoses,  since  a 
considerable  number  of  cases  of  apparent  salpingo-oophoritis^ 
proved  on  further  examination  to  be  pus  tubes) : 

Abortion,  retained  secundines.     1       Bndometritis,  Septic 

Appendix,  abscess  of 1  "  and  stenosis 

"  adherent 11      Follicular  hypertrophy  of  ovary 


"          concretions  in 2      Hydrosalpinx 

cystic  1     Lacerated  cervix 

"          flexure  of 2      Myoma 

"          (periappendicitis)    .  6  Ovarian  abscess,  unilateraP. . . 

Endometritis 24            "             "         bilateral 

^Seventeen  cases  of  tubo-ovarian  abscesses  have  been  classifled  undlsr 
pyosalpinx  and  ovarian  abscess;  in  each  instance  the  abscess  was- uni- 
lateral, with  a  pyosalpinx  upon  the  other  side  in  12  cases. 
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Pelvic  abscess,  probably  pyosal-  Relaxed  yaginal  outlet 2 

pinz 1      Retroversion 9 

Perforation  of  vterus 1  Salpingo-oOphorltis,  unilateral*  21 

PhthisiB 2  "                  bilateral  .  19 

Pyosalpinx.  unilateral 20      VulYO-yaginltis 1 

Pyosalplnz,  bilateral^ 82 

Perhaps  a  few  words  about  the  two  fatal  cases  may  be  of  in- 
terest. In  the  first  case,  in  which  there  was  a  uterus  septus  par- 
tialis, a  hystero-salpingo-oophorectomy  for  a  tubo-ovarian  ab- 
scess involving  the  uterine  comu,  with  appendicectomy,  was 
performed.  A  considerable  amount  of  pus  escaped  into  the 
pelvis  at  the  time  of  the  operation,  although  the  adjacent 
structures  were  protected  by  gauze  pads.  The  previous 
history  suggested  the  possibility  of  a  streptococcus  infection, 
since  her  illness  had  followed  a  miscarriage  which  had  occurred 
ten  weeks  before  the  patient  was  admitted  to  the  hospital.  The 
temperature  at  the  time  of  her  entrance  ranged  between  100° 
and  102*"  P.,  but  for  the  most  part  was  under  102°  P.  At  the 
time  of  the  operation  we  were  not  able  to  demonstrate  any  or- 
ganisms by  cover-slip  examination  in  the  pus  that  escaped.  We 
accordingly  followed  our  usual  plan  of  washing  out  the  abdomen 
and  closing  without  drainage.  In  eight  hours  the  patient's  tem- 
perature rose  to  104°  P.  and  the  pulse  to  148.  She  was,  how- 
ever, feeling  comfortable.  The  next  day  her  temperature  fell  to 
101.5°  and  her  pulse  to  128.  Por  the  succeeding  twenty-four 
hours  her  symptoms  were  on  the  whole  favorable,  and,  with  the 
exception  of  some  difficulty  in  respiration,  she  seemed  to  be  pro- 
gressing satisfactorily.  Her  temperature  varied  during  the  next 
three  days  between  101°  and  103.8°  P. ;  at  the  same  time  there  was 
marked  dyspnea  and  the  pulse  gradually  increased  in  rapidity. 
She  finally  died  on  the  fourth  day  following  the  operation,  with- 
out having  shown  any  marked  evidences  of  any  peritoneal  in- 
volvement, as  there  was  no  nausea,  vomiting,  or  tympany  and  the 
bowels  had  been  thoroughly  well  opened. 

Autopsy  showed  the  case  to  be  one  of  pelvic  abscess  with  gen- 
eral sepsis.  Cultures  made  from  the  lung  showed  a  pure  strep- 
tococcus pyogenes  infection,  the  same  organism  being  also  found 
in  the  liver,  pleura,  and  peritoneum.  In  this  case,  then,  we  had 
to  do  with  a  streptococcus  infection  which  had  as  its  origin  either 

^Thl8  includes  3  tuberculous  cases.  There  were  3  tuberculous  cases 
•of  bilateral  pyosalplnz;  In  1  of  these  there  was  also  a  bilateral  tubercu- 
-lous  abscess  of  the  ovary. 

"Many  showed  pus  on  microscopic  examination. 
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the  introduction  of  this  organism  at  the  time  of  the  operation  or 
the  miscarriage  which  occurred  some  months  previous  to  the 
time  of  the  operation.  From  my  previous  experience  I  am  of 
the  opinion  that  in  this  case  a  fatal  infection  would  have  fol- 
lowed even  if  drainage  had  been  used. 

In  the  second  case  we  were  not  able  to  establish  a  history  of 
an  infection  following  an  abortion  or  labor.  Here  we  had 
to  deal  with  an  abscess  involving  the  left  tube  and  ovary,  and 
an  adherent  right  tube.  We  removed  the  diseased  structures 
and  made  a  cover-slip  examination  of  the  pus,  but  no  organisms 
were  demonstrated.  We  also  inoculated  culture  tubes.  The  ab- 
domen was  closed.  The  patient's  temperature  the  day  following 
the  operation  rose  to  104.4°  P.,  and  for  the  next  two  days  varied 
between  102.5"*  and  105.7®  P.  On  the  tubes  that  were  inoculated 
from  the  pus  streptococci  were  found.  On  the  second  day  after 
the  operation  the  abdomen  was  reopened  under  cocaine  anesthesia 
and  washed  out,  drainage  being  afterward  instituted.  The  ab- 
domen was  irrigated  a  second  time  and  salt  infusions  were  car- 
ried out  at  stated  intervals.    She  died  on  the  third  day. 

Cultures  made  from  the  lung  at  autopsy  showed  the  Diplo- 
coccus  pneumoniae  and  Bacillus  coli  communis;  in  the  liver, 
Bacillus  mucosus  capsulatus  was  found,  and  in  the  peritoneum 
Diplococcus  pneumoniie.  In  this  case,  then,  streptococci,  though 
not  demonstrable  by  cover-slip  examination  at  the  time  of  the 
operation,  appeared  in  the  culture  tubes  two  days  later.  At 
the  time  of  the  autopsy  only  Diplococcus  pneumoniae  was  found 
in  the  peritoneal  cavity. 

In  conclusion  I  wish  to  thank  my  former  associate.  Dr.  Wil- 
liam H.  Weir,  and  my  present  associate.  Dr.  C.  D.  Williams,  for 
kind  assistance  in  making  up  this  analytical  report. 

702  Rose  Buildino. 
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In  the  course  of  his  everyday  reading,  as  well  as  in  his 
own  operative  work,  the  busy  snrgeon  is  always  meet- 
ing with  new  data,  so  that  at  the  end  of  a  certain  time 
he  finds  his  mind  loaded  up  with  a  mass  of  undigested 
knowledge^t  much  of  which  is  of  no  practical  utility,  or 
even  apparently  contradictory.  Under  these  circum- 
stances ne  finds  it  necessary  to  pass  in  review  from 
time  to  time  all  these  accumulated  ideas,  and  to  sift 
out  the  chaff  from  the  wheat  so  that  he  can  once  more 
start  with  a  clear  field  and  find  himself  in  a  position  to 
answer  the  questions:  1.  What  have  I  learned  lately 
which  I  can  utilize  in  improving  my  surgical  judgment? 
2.  What  omissions  from  or  additions  to  my  operative 
technic  will  give  me  better  results  in  the  future  ?  .  Prob- 
ably the  most  satisfactory  way  by  which  he  can  attain 
this  end  is  to  make  a  careful  classification  of  all  his 
cases  and  as  soon  as  He  finds  himself  in  possession  of  a 
sufficiently  comprehensive  series  exemplifying  a  given 
pathologic  condition  to  make  a  careful  analysis  of  all 
the  cases,  and  from  the  various  data  thus  obtained  to 
draw  any  conclusions  that  seem  to  be  warranted,  discard- 
ing what  has  proved  to  be  worthless,  and  reserving  for 
further  consideration  any  points  which  may  still  be 
doubtful.  It  goes  without  saying  that  deductions  based 
on  a  few  isolated  cases  would  be  worse  than  useless  and 
might  be  altogether  misleading,  and  that  the  series 
should  present  instances  of  approximately  all  the  vari- 
ous complications  which  may  be  met  with  in  this  par- 
ticular class  of  operative  cases. 

During  the  past  three  years  we  have  had  in  our  clinic 
two  series  of  unselected  abdominal  sections  without  a 
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death.  In  the  first  there  were  114  and  in  the  second 
108  cases.  In  the  two  together  we  encountered  prac- 
tically all  the  usual  forms  of  pelvic  lesions  that  occur 
in  the  female  generative  organs.  Prom  these  cases,  to- 
gether with  some  prior  and  other  subsequent  instances,  we 
have  been  able  to  make  up  a  series  of  100  consecutive 
abdominal  operations  for  pus  in  the  pelvis  with  two 
deaths.  An  analytical  report  of  72  of  these  cases  has 
already  appeared  in  a  paper  read  before  the  American 
Oynecological  Society  in  Chicago,  May  30, 1901.  Since 
the  date  of  this  publication  we  have  had  28  additional 
instances.  To-day  I  will  briefly  consider  some  of  the 
bacteriologic  questions  connected  with  such  pus  cases, 
together  with  some  points  in  the  operative  technic. 

So  far  as  I  can  gather  from  my  reading,  many  sur- 
geons would  appear  to  still  hold  to  the  belief  that  the 
finding  of  pus  in  the  Fallopian  tubes  and  ovaries  in  a 
given  case  affords  sufficient  ground  for  assuming  that  the 
patient^s  chances  of  recovery  following  radical  operative 
procedures  are  necessarily  bad.  So  gloomy  a  prognosis, 
I  feel  sure,  when  based  on  the  presence  of  pus  per  m, 
is  by  no  means  always  warranted,  and  the  general  con- 
dition of  the  patient,  as  well  as  her  capacity  or  inability 
to  react  after  the  shock  of  a  severe  surgical  operation, 
are  often  of  paramount  importance.  This  is  liable  to  be 
the  case  more  particularly  when  dense  adhesions  have  to 
be  separated.  Again,  when  pus  is  already  present,  not 
a  few  operators  appear  to  assume  that  the  carrying  out 
of  an  aseptic  technic,  so  far  as  they  themselves  are  con- 
cemed^  becomes  no  longer  necessary,  and  when  a  fata) 
result  follows  an  operation  under  these  conditions  or 
when  the  abdominal  wound  subsequently  becomes  in- 
fected, they  are  too  apt  to  content  themselves  with  the 
explanation  that  infective  material  was  already  present 
and  its  spread  was  only  a  natural  result.  Against  such 
conclusions,  however,  we  have  the  evidence  of  repeated 
bacteriologic  examinations  to  prove  that  the  pus  found 
under  such  circumstances  seldom  contains  living  organ- 
isms. This  observation  has  been  demonstrated  in  my 
clinic  in  a  large  number  of  instances,  in  which  no 
growths  were  obtained  on  the  culture  media,  and  the 
fact  that  the  micro-organisms  are  dead  undoubtedly 
plays  a  large  part  in  contributing  to  the  favorable  re- 
sults which  often  follow  operative  procedures.  There  is 
another  point  of  interest  connected  with  the  treatment 
advisable  in  these  cases,  namely,  the  influence  of  the 
employment  of  palliative  measures  to  the  acute  stages  of 
purulent  invasions  of  the  Fallopian  tubes  and  ovaries. 
I  have  long  been  convinced  that  it  is  an  unwise  routine 


to  proceed  at  once  to  radical  steps  during  an  acute  attack 
of  pelvic  abscess.  Even  if  the  patient  does  not  improve 
somewhat  in  a  short  time  under  general  hygienic  meas- 
ures and  external  applications  together  with  the  exhibi- 
tion of  suitable  drugs,  by  simply  opening  up  the  cul-de- 
sac,  in  the  great  majority  of  instances  the  pus  can  be 
given  an  outlet  through  this  channel,  and  the  absorption 
of  the  toxic  substances  present  in  the  pelvis  can  be 
diminished  so  that  as  a  result  the  patient's  condition  will 
generally  become  better.  She  will  then  be  able  to  with- 
stand the  shock  if  it  should  later  become  necessary  to 
institute  radical  abdominal  measures  for  the  removal  of 
the  pus-sac  contents.  After  having  tried  this  plan  of 
treahnent  in  a  considerable  number  of  cases,  and  com- 
paring the  results  with  those  following  immediate  radi- 
cal operative  procedures  during  the  acute  stage  of  pelvic 
abscess,  I  have  become  convinced  of  the  great  ad- 
vantages of  the  former  method  in  the  majority  of 
instances. 

The  micro-organisms  that  are  most  frequently  met 
with  in  cases  of  suppurative  disease  of  the  Fallopian 
tubes  and  ovaries  are  Staphylococctis  pyogenes  aureus. 
Streptococcus  pyogenes,  Oonococcus  and  B.  colt. 
Other  forme  are  occasionally  met  with,  such  as  B.  iuber- 
cvlosis,^  Proteus  zenkeri.  Of  these  organisms  the  one 
which  is  the  most  to  be  feared  is  undoubtedly  Strepto- 
coccus pyogenes.  But  although  its  presence  always 
makes  the  prognosis  grave,  it  must  be  borne  in  ihind 
that  there  are  many  instances  on  record  in  which  this 
organism  has  been  found  during  abdominal  operations, 
and  yet  the  patient  has  recovered.  This  favorable  out- 
come is  to  be  explained  by  the  wide  range  of  virulence 
possessed  by  Streptococcus  pyogenes.  In  my  experience 
a  fatal  peritonitis  has  sometimes  followed  operative  pro- 
cedures in  which  there  were  no  macroscopic  evidences  of 
pus  af  the  time  of  the  operation,  and  I  am  inclined  to  be- 
lieve that  in  such  cases,  with  adherent  lateral  structures, 
the  prognosis  is  often  worse  than  when  a  considerable 
quantity  of  pus  is  met  with.  For  this  reason,  and  also 
because  one  can  never  be  absolutely  sure  that  the  organ- 
ism may  not  be  very  virulent,  I  have  for  a  long  time 
followed  the  rule  of  not  performing  more  than  one 
abdominal  section  on  the  same  day,  preferring  to  have 
more  frequent  sessions  rather  than  to  run  risks.  When- 
ever I  find  pus  I  always  postpone  carrying  out  any  f ur- 

1.  Recently  my  Assistant,  Dr.  Howard  H.  Dlttrlck,  has  been  able 
to  grow  the  tubercle  bacillus  from  the  pus  of  a  tuberculous  sal- 
pingitis. « 
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ther  abdominal  work,  except  in  emergencies,  until  48 
hours  have  elapsed. 

Drainage.— The  question  of  drainage  in  pus  cases  is 
always  of  great  Interest,  and  all  operators  are  by  no 
means  in  agreement  as  to  its  advantages  and  disadvan- 
tages. In  my  clinic  we  have  not  used  a  drainage  tube  dur- 
ing the  past  seven  years,  and  we  now,  even  in  pus  cases, 
seldom  drain  through  the  abdominal  incision.  Whep 
should  we  and  when  should  we  not  carry  out  drainage 
in  pus  operations  ?  As  has  already  been  suggested,  tne 
pus  that  is  found  in  the  Fallopian  tube  and  ova^y  is  in 
the  great  majority  of  instances  sterile,  and  if  this  is  the 
case,  what  advantage  is  to  be  obtained  by  ihe  use  of 
drainage?  Agaiii,  if  the  pus  encountered  in  a  given 
case  contains  virulent  organisms,  will  the  use  of  drain- 
age prevent  a  spread  of  the  infection  after  a  complete 
operation?  After  a  thorough  trial  of  both  procedures, 
I  have  been  forced  to  the  conclusion  that  no  form  of 
drainage  will  prevent  the  occurrence  of  a  certain  amount 
of  peritonitis  if  the  organism  present  is  virulent.  There 
is,  however,  a  class  of  cases  in  which  drainage  liiay  pos- 
sibly be  indicated,  namely,  those  in  which  it  has  been 
impossible  to  remove  the  adherent  pus  sac  or  structures 
completely.  In  these  instances  we  employ  for  the  pur- 
pose gauze  sponges,  which  are  introduced  through  the 
abdominal  incision  and  carried  out  through  the  vagina. 
If  the  operation  has  lasted  for  a  considerable  length 
of  time  and  the  patieint  has  been  in  a  more  or  less 
marked  condition  of  chronic  sepsis,  the  drainage  is  kept 
up  for  from  24  to  48  hours.  I  must  say,  however,  that 
I  do  not  feel  altogether  sure  that  even  under  these  cir- 
cumstances the  procedure  is  always  absolutely  called 
for. 

In  passing,  I  might  say  that  the  only  other  cases 
which  in  my  judgment  call  for  drainage  are  those  in 
which  it  has  been  impossible  to  control  the  bleeding 
that  occurs  after  the  separation  6f  dense  adhesions,  or 
in  which,  during  the  separation  of  adhesions,  a  rupture 
of  the  bowel  has  taken  place,  and  it  has  been  an  exceed- 
ingly difficult  case  to  close  the  rent.  In  the  former  case 
the  gauze  is  used  more  for  the  purpose  of  compression, 
while  in  the  latter  it  serves  to  protect  the  bowel,  and 
should  a  leakage  of  the  contents  take  place  they  can  find 
an  avenue  of  escape  by  means  of  the  opening  made  in 
the  cul-de-sac  through  which  the  distal  end  of  the 
gauze  sponge  is  carried  into  the  vagina.  On  the  bther 
hand,  if  we  have  not  drained  and  symptoms  should  arise 
after  an  abdominal  section,  as  the  result  of  the  ab- 
sorption of  septic  material  that  has  been  introdiiced  at 


the  time  of  the  operation^  or  from  remnants  of  the  re- 
tained diseased  foci^  we  have  plenty  of  time,  as  a  rale; 
to  reopen  the  abdomen  and  wash  it  out  again,  and  then, 
if  necessary,  institute  drainage  in  order  to  prevent. the 
absorption .  of  more  septic  material.  Such  cases  are, 
howiBver,  fortunately  very  rare,  and  if  we  employ  drain- 
age as  a  routine  in  order  to  anticipate  such  a  condition 
we  may  run  many  risks  of  infecting  th^  patient. 

THE  TBCHNIC  TO  BB  EMPLOYED  IN  PUS  0PBEATI0N8. 

The  technic  to  be  carried  out  in  operations  for  pus  p 
the  pelvis  differs  somewhat  from  that  carried  out  in 
ordinary  abdominal  operations,  and  although  the  piis 
met  with  under  these  circumstance  is,  as  a  ri^le,  sterile^, 
practical  experience  has  shown  it  to  be  a  wise  precaution 
to  protect  as  far  as  possible  from  infection  the  portions 
of  the  pelvic  contents  which  are  apparently  intact.  In 
order,  tnerefore,  to  limit  the  free  distribution  of  noxious 
material  throughout  the  abdominal  cavity,  it  is  our  prac- 
tice, as  soon  as  the  abdomen  has  been  opened,  to  place 
large  gauze  sponges  high  up  in  the  flanks  on  either  side. 
If  during  our  manipulations  a  pus  sac  is  ruptured,  we  at 
once  lower  the  patient  and  then  make  coverslips  of  the 
escaped  pus,  and,  while  these  are  being  examined  by  an 
assistant^  we  try  to  remove  as  much  as  possible  by  mop- 
ping it  up  with  gauze  sponges.  The  pelvic  cavity  is  then 
irrigated  with  large  quantities  of  sterile  salt  solution  in 
order  to  get  rid  of  the  greater  part  of  the  septic  material 
and  to  dilute  thoroughly  any  that  may  still  oe  left.  The 
enucleated  mass  is  now  surrounded  with  gauze  which 
has  been  moistened  in  a  solution  of  1-1000  warm  bi- 
chlorid  of  mercury.  This  gauze  is  not  removed,  if  it 
can  possibly  be  kept  in  place,  until  the  structures  have 
been  cut  away.  If  we  unexpectedly  encounter  a  pus  sac 
before  we  have  had  an  opportunity  of  applying  our  gauze 
protection  pads,  and  if  the  contents  escape  into  the  pelvic 
cavity,  the  patient  is  at  once  lowered  to  the  horizontal 
posture,  and  the  pelvic  and  abdominal  cavities  are  irri- 
gated with  hot  sterile  salt  solution.  The  excess  having 
been  sponged  out  and  the  gauze  protection  pads  placed 
in  position,  we  then  proceed  with  the  enucleation  of  the 
mass.  The  pedicle  is  thoroughly  cauterized  with  the 
Paquelin  cautery^  the  abdomen  is  again  washed  out  with 
salt  solution  and  sponged  dry,  after  which  300  to  500 
c.c.  of  warm  sterile  salt  solution  are  introduced  and  left 
in  the  cavity.  The  incision  is  closed  without  drainage. 
For  24  hours  following  the  operation  the  lower  end  of 
the  bed  is  elevated. 

The  situation  of  the  pus  in  this  series  of  100  cases, 
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the  number  of  cases  in  which  we  were  able  to  demon- 
strate organisms^  and  the  classification  of  these  organ- 
isms may  be  of  some  interest. 

The  pus  was  found  as  follows:  In  the  ovary^  uni- 
laterally^ 30  times ;  bilaterally^  6  times,  including  tuber- 
culous cases.  In  the  tube^  unilaterally,  36  times;  bi- 
laterally, 52  times,  with  the  tuberculous  cases.  In  the 
appendix  once.  In  the  walls  of  the  uterus,  once.  In 
almost  every  case  in  which  the  pus  was  unilateral  the 
tube  and  ovary  on  the  other  side  were  found  to  be  ad- 
herent. Infection  of  the  tube  and  ovary  together  (tubo- 
ovarian  abscess)  was  noted,  unilaterally,  21  times, 
and  bilaterally  twice.  The  tubes  were  more  liable 
to  a  bilateral  infection;  the  ovaries,  to  a  unilateral  in- 
fection. 

In  the  tubes  and  ovaries  the  following  organisms  were 
found:  Staphylococcus  pyogenes  aureus,  3  cases;  Sta- 
phylococcus pyogenes  albus,  3  cases;  B.  coK  com- 
munis, 4  cases ;  Streptococcus  pyogenes,  4  cases ;  Fried- 
Idnder^s  bacillus,  2  cases;  B.  tuberculosis,  2  cases; 
Oonococcus,  8  times  positive  (six  others  probable).  Thus 
in  24  cases  (24  per  cent.)  organisms  were  found. 

We  were  not  able  to  cultivate  the  gonococcus,  except  in 
one  instance,  and  the  diagnosis  was  made  in  the  other 
cases  entirely  from  the  coverslip  examinations  of  sec- 
tions made  from  the  tissues. 

In  the  two  cases  in  this  series  which  terminated  fa- 
tally, we  had  to  deal  with  a  streptococcus  infection,  as 
was  demonstrated  by  the  growth  on  culture  media.  In 
the  first  case  there  was  a  previous  history  of  infection 
following  a  miscarriage  which  had  occurred  ten  weeks 
before  the  patient  was  admitted  to  the  hospital.  At  the 
time  of  the  operation  we  were  not  able  to  demonstrate 
by  coverslip  examination  any  organisms  in  the  pus  that 
escaped.  No  drainage  was  employed.  The  infectious 
material  may  possibly  have  been  introduced  at  the  time 
of  the  operation,  although  it  is  quite  likely  that  the 
process  dated  from  the  time  of  the  miscarriage.  In  the 
second  case  the  coverslip  examination  of  the  pus  re- 
vealed no  organisms,  but  on  tubes  inoculated  from  the 
pus  streptococci  were  found.  The  abdomen  was  re- 
opened on  the  second  day  after  the  operation  under  co- 
cain  anesthesia  and  washed  out,  drainage  being  after- 
wards instituted.  The  patient  died  on  the  third  day. 
Cultures  made  from  the  lung  at  autopsy  showed  Diplo- 
coccus  pneumonia  and  B.  coli  communis;  in  the  liver, 
B.  mucosus  capsulatus  was  found,  and  in  the  peritoneum 
Diplococcus  pneumonicB.  In  this  case,  then,  streptococci, 
though  not  demonstrable  by  coverslip  examinations  at 


the  time  of  the  operation^  appearjsd  in  the  culture  tubes 
two  days  later.  At  the  time  of  the  autopsy  only  Diplo- 
coccus  pneumonicB  was  found  in  the  peritoneal  cavity. 

CONCLUSIONS. 

A  careful  analysis  of  this  series,  therefore,  seems  to 
justify  the  following  conclusions: 

1.  The  mortality  following  operations  for  suppurative 
diseases  of  the  tubes  and  ovaries  can  be  kept  under  5 
per  cent. 

2.  The  death  rate  is  largely  influenced  by  a,  tha  viru- 
lence of  the  specific  organisms  present ;  b,  the  individual 
resistance  of  the  patient;  c,  the  time  and  manner  of 
carrying  out  the  operative  technic. 

3.  The  micro-organism  most  to  be  feared  is  Strepto- 
coccus pyogenes,  but  it  must  be  borne  in  mind  that  this 
organism  varies  considerably  in  virulence. 

4.  Abdominal  drainage  following  operations  for  pus 
in  the  tubes  and  ovaries  is  seldom  called  for,  as  the  or- 
ganisms  are  generally  dead.  Drainage  becomes  necessary 
only  when  it  has  been  found  impossible  to  remove  the 
suppurative  structures,  or  where  perforation  of  the  bowel 
from  the  separation  of  dense  adhesions  is  to  be  feared. 
Under  these  circumstances  the  best  route  is  by  the  va- 
gina. 

5.  The  employment  of  sterile  salt  solution  for  irrigat- 
ing the  pelvic  cavity  will  satisfactorily  remove  the  pus 
or  its  products  and  the  filling  of  the  abdomen  with  salt 
solution  will  dilute  and  promote  the  rapid  absorption  of 
any  inflammatory  products  that  may  be  left  behind. 

6.  The  elevated  position  for  24  hours  following  Hie 
operation,  with  the  abdomen  filled  with  salt  solution, 
tends  to  prevent  the  intestines  and  omentum  from  com- 
ing in  contact  with  the  immediate  field  of  operation,  and 
as  a  result  adhesions  are  not  so  likely  to  form  between 
the  viscera  and  the  incised  surfaces. 

7.  Should  symptoms  of  infection  follow  the  closing  of 
the  wound  in  pus  cases,  we  have,  as  a  rule,  sufficient  time 
to  reopen  the  abdomen-  and  wash  out  the  infective  ma- 
terial that  may  have  been  left  behind,  or  that  may  have 
been  introduced  at  the  time  of  the  operation. 

8.  Operations  for  pus  in  the  tubes  and  ovaries  from 
the  standpoint  of  the  pus  per  se  are  not  surrounded  by 
more  danger,  as  a  rule,  than  those  in  which  a  purulent 
focus  is  not  present. 
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THE  VAGINAL  INCISION   IN   SEPSIS   FOLLOWING 

ABORTION.* 

By  Hunter  Robb,  M.D., 

Professor  of  Gjmecology,  Western  Reserve  University,  and  Gynecologist-in-Chief 

to  the  Lakeside  Hospital,  Cleveland,  Ohio. 

I  believe  that  statistics  justify  the  two  following  statements:  (i) 
Of  all  married  women  who  die  between  the  ages  of  20  and  40  nearly 
10  per  cent  succumb  to  a  puerperal  infection;  (2)  At  the  present 
day,  in  private  practice  at  least,  the  mortality  from  child-bed  fever  is 
nearly  as  high  as  it  was  40  years  ago.  Such  a  confession  is  at  once 
astounding  and  humiliating,  and  we  must  of  necessity  come  to  the  con- 
clusion that  the  advantages  of  aseptic  and  antiseptic  procedures  are 
either  chimerical  or  that  the  belief  in  them  is  still  to  a  large  extent 
more  theoretical  than  practical. 

But  if  the  mortality  is  still  as  high,  what  shall  we  say  of  the  mor- 
bidity? No  reliable  statistics  dealing  with  this  subject  are  at  hand, 
and  how  many  cases  of  septic  infection  are  still  classed  as  instances 
of  milk  fever,  malaria,  nervous  chills  and  the  like,  remains  uncertain. 
Again  it  would  appear  that  criminal  abortion  is  very  widely  practiced 
at  the  present  day,  and  certainly  it  is  a  matter  of  surprise  that  the 
gross  ignorance  and  recklessness  of  those  who  carry  out  such  unlaw- 
ful procedures  do  not  lead  to  consequences  even  more  disastrous 
than  those  of  which  we  have  cognizance.  Hence  we  may  conclude  that 
even  although  every  reputable  physician  should  observe  the  strictest 
asepsis  and  that  as  a  consequence  child-bed  fever  should  occur  only 
as  a  rare  accident  in  his  practice,  there  will  always  remain  a  number  of 
cases  of  sepsis  after  abortion  for  which  the  medical  profession  is 
in  no  way  responsible  but  which,  nevertheless,  it  will  certainly  be 
called  upon  to  treat. 

But  even  if  the  unfortunate  patient  survives  an  infection  following 
labor  or  an  abortion,  she  often  remains  a  wretched  invalid,  sometimes 
for  the  rest  of  her  life,  or  at  other  times  until  her  suflFerings  are  re- 
moved or  palliated  by  a  mutilating  operation.  It  can  hardly  be  doubted 
that  fatal  or  bad  later  results  are  often  due  to  an  imperfect  or  an 
improper  treatment  of  the  condition.  It  is  now  a  generally  accepted 
fact  that  shortly  after  the  idea  of  antisepsis  had  been  promulgated, 
many  patients  died  from  sublimate  or  carbolic-acid  poisoning  following 
intra-uterine  injections  of  solutions  of  these  drugs.    As  a  result,  such 
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strenuous  procedures  fell  out  of  favor,  especially  after  experience 
had  shown  that  quite  a  considerable  proportion  of  puerperal,  even  of 
streptococcic,  infections  will  recover,  if  the  patients  receive  only 
symptomatic  treatment.  Nevertheless,  since,  as  has  been  pointed  out, 
such  recoveries  are  often  very  incomplete,  and  the  patient  rarely  re- 
gains her  former  health,  or  at  least  only  after  a  major  operation,  it 
is  our  bounden  duty  always  to  be  on  the  lookout  for  some  procedure 
which  may  not  only  reduce  the  mortality,  but  may  also  render  re- 
covery, when  it  occurs,  more  perfect.  It  is  on  this  subject  that  I  wish 
to  speak,  my  remarks  dealing  mainly  with  cases  of  abortion,  although 
it  is  not  impossible  that  they  may  be  applicable  to  a  large  proportion 
of  septic  cases  following  labor  at  term. 

So  far  as  my  own  experience  goes,  the  remote  results  of  a  septic 
process  following  labor  or  an  abortion,  implicate  more  particularly  the 
Fallopian  tubes  and  ovaries  in  from  40  to  60  per  cent  of  the  cases. 
When  an  infection  occurs  after  an  abortion,  there  is  usually  a  chill  fol- 
lowed by  an  elevation  of  temperature,  an  accelerated  pulse  rate,  and 
more  or  less  pain  in  the  lower  part  of  the  abdomen.  Together  with 
these  symptoms  we  often  have  a  bloody  discharge  from  the  vagina, 
or  one  mixed  with  pus  or  mucus,  which  not  infrequently  has  a  very 
offensive  odor. 

As  a  rule  the  infection  begins  in  or  near  the  external  genitals,  and 
providing  that  it  is  of  a  virulent  nature  it  implicates  successively  the 
structures  of  the  vagina,  the  cervix,  the  uterus  and  the  Fallopian  tubes, 
and  thus  extends  to  the  peritoneal  cavity.  At  other  times  it  reaches 
the  peritoneum  through  the  uterine  walls  by  way  of  the  lymphatics 
or  blood  vessels.  Accompanying  the  inflammation  there  is  often  an 
exudate,  which  may  accumulate  in  the  peritoneal  cavity  or  may  remain 
sealed  up  in  the  Fallopian  tubes.  This  exudate  may  be  mucous,  serous, 
purulent  or  bloody  in  character ;  or  more  often  it  is  of  a  mixed  form. 
It  may  contain  virulent  organisms,  although  not  infrequently  it  is 
sterile.  If  the  fluid  in  the  cul-de-sac  is  purulent  the  Fallopian  tubes 
and  ovaries  are  very  liable  to  become  ?nfected,  and  the  ends  of  the 
former  may  become  sealed  up.  If  absorption  of  the  exudate  does  not 
occur,  organization  takes  place,  with  the  formation  of  adhesions,  which 
bind  down  the  tubes  and  ovaries  more  or  less  firmly  and  thus  interfere 
with  their  functions.  In  this  way  various  symptoms  are  produced 
which  cause  the  patient  a  greater  or  less  amount  of  inconvenience 
until  the  adhesions  are  separated.  Under  such  circumstances  we  have 
two  problems  to  solve,     (i)  How  can  we  ensure  to  the  patient  the 
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best  chance  for  her  life?  and  (2)  How  can  we  at  the  same  time  pre- 
vent the  occurrence  of  unfortunate  sequelae  ? 

Our  present  method  of  dealing  with  an  infection  after  an  abortion 
is  as  follows :  The  cavity  of  the  uterus  is  first  cleaned  out  in  order  to 
prevent  the  continued  absorption  of  toxines  from  any  infectious  ma- 
terial that  may  be  present,  and  thus  at  least  limit  the  intensity  of  the 
process.  For  this  we  employ  the  finger  alone,  or  combined  with  the 
curette.  The  cavity  is  then  thoroughly  washed  out  with  a  hot  saline 
solution  and  two  ounces  of  peroxide  of  hydrogen ;  it  is  then  cleansed 
again  with  the  saline  solution  and  sponged  dry.  Two  or  three  drachms 
of  iodoform  powder  are  carried  into  the  uterine  cavity,  after  which 
the  latter  is  packed  with  strips  of  sterile  gauze.  We  next  make  a  free 
opening  into  the  cul-de-sac,  and  after  evacuating  any  fluid  that  may  be 
present,  we  irrigate  it  freely  with  hot  saline  solution,  followed  by  one 
or  two  ounces  of  hydrogen  peroxide.  After  this  the  cavity  is  again 
washed  with  saline  solution  and  sponged  dry.  Lastly  two  or  three 
drachms  of  sterilized  iodoform  powder  are  dusted  into  the  cul-de-sac, 
which  is  then  packed  tightly  with  strips  of  sterile  gauze.  By  this 
procedure  we  believe  that  we  obtain  two  distinct  advantages :  ( i )  By 
evacuating  the  fluid  we  prevent  further  absorpti(xi  of  toxines  from  the 
cul-de-sac.  (2)  We  save  the  Fallopian  tubes  and  ovaries  by  preventing 
adhesions  which  would  almost  inevitably  form  as  a  result  of  the  or- 
ganization of  the  exudate. 

Pryor,  of  New  York,  who  has  written  at  some  length  on  this  sub- 
ject, does  not  carry  out  the  vaginal  incision  unless  he  can  demonstrate 
the  presence  of  organisms  in  the  uterine  cavity.  Moreover,  even  in 
the  latter  case,  he  opens  into  the  cul-de-sac,  not  for  the  purpose  of 
drainage,  but  in  order  to  fill  the  pelvic  cavity  with  iodoform  gauze, 
whereby  he  aims  at  isolating  the  uterus  completely,  and  bringing  all 
parts  of  the  pelvis  into  contact  with  the  gauze,  which  eliminates  free 
iodine  when  it  meets  with  a  serous  membrane.  Our  experience,  how- 
ever, has  shown  that  even  when  no  infective  organisms  can  be  demon- 
strated in  the  secretions  from  the  uterine  cavity,  there  are  not  infre- 
quently present  in  the  cul-de-sac  purulent  or  muco-purulent  collections 
containing  bacteria.  In  some  of  our  instances,  indeed,  a  considerable 
amount  of  free  pus,  serum  or  blood  has  been  found,  even  when  a  bi- 
manual examination  under  full  anesthesia  had  failed  to  suggest  its 
existence. 

I  shall  briefly  present  the  clinical  history  with  the  bacteriologic 
analysis  of  10  cases  of  sepsis  following  abortion  treated  in  this  way 
during  the  past  year.    The  operations  were  performed  by  myself  and 
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my  assistants  at  the  Lakeside  Hospital,  and  the  bacteriologic  work 
was  carried  out  by  Dr.  Charles  D.  Williams,  my  former  Resident  Gyne- 
cologist, in  Prof.  Howard's  Laboratory. 

In  these  cases  the  results  both  immediate  and  later,  following  the 
procedure  have  been  so  uniformly  satisfactory,  that  we  have  great 
hopes  that  a  more  extended  experience  will  demonstrate  it  to  be  not 
only  a  life  saving  method,  but  a  reliable  prophylactic  measure  against 
the  subsequent  loss  of  function  of  the  lateral  structures,  and  a  pre- 
ventive against  much  of  the  wretched  health  that  so  many  of  our 
patients  date  from  an  abortion  or  a  labor. 

Clinical  and  bacteriologic  cniaiysis  of  ten  cases  of  septic  infection 
following  abortion,  in  which  dilatation  of  the  cervix  and  curetting  of 
the  uterine  cavity  was  supplemented  by  incision  into  the  vaginal 
cul'de-sac. 

Age,  The  oldest  patient  was  39,  the  youngest  19  years  of  age 
The  average  age  was  26  years.  Eight  were  married  and  2  were 
widows. 

Occupation,    Housework,  7;  cashier,  1;  prostitute,  i. 

In  4,  full-term  births  had  occurred;  there  had  previously  been  11 
miscarriages  among  the  10  patients. 

Abortion  had  been  induced  in  7  cases,  a  rubber  catheter  having 
been  inserted  into  the  uterine  cavity. 

Symptoms,  The  most  frequent  symptoms  were  a  sharp  or  dull 
pain  in  the  lower  abdomen,  chills  and  fever,  and  a  bloody  discharge 
from  the  vagina. 

Temperature  and  pulse  on  admission  to  hospital. 

The  highest  temperature  was  105.7°  ^-I  highest  pulse,  160. 

The  lowest  temperature  was  100.3°  ^'  J  lowest  pulse,  96. 

Average  maximum  temperature  102.7*'  F. 

Average  maximum  pulse  129. 

Lowest  maximum  temperature  100.3°  F- 

Lowest  maximum  pulse  96. 

The  vaginal  discharge.  In  7,  it  was  bloody  in  character;  in  3, 
purulent. 

Operation.  In  each  case  the  uterine  cavity  was  curetted  and  the 
pouch  of  Douglas  was  opened. 

In  2  cases  a  slight  amount,  in  2  cases  a  large  amount  and  in  6 
cases  a  moderate  quantity  of  debris,  was  removed  from  the  uterine 
cavity. 

In  3  cases  the  debris  was  foul-smelling  in  character.  It  consisted 
of  portions  of  the  placenta,  fetal  tissues  and  endometrium. 
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Material  in  cul-de-sac.  In  2  cases  there  was  no  perceptible  amount 
of  fluid  in  the  cul-de-sac  and  in  these  cases  there  was  placental  tissue 
in  the  uterine  cavity.  In  the  second  case  there  were  cocci  on  coverslip 
examination  from  the  cul-de-sac. 

In  8  cases  in  which  fluid  was  found  in  the  cul-de-sac  the  following 
amounts  and  characters  were  noted : 

( 1 )  800  cc.  of  sanio-purulent  fluid  with  a  fecal  odor. 

(2)  125  cc.  of  pus. 

(3)  A  small  amount  of  blood-stained  fluid. 

(4)  About  40  cc.  of  a  clear  fluid. 

(5)  A  small  amount  of  clear  fluid. 

(6)  200  cc.  of  a  purulent  fluid. 

(7)  70  cc.  of  pus. 

(8)  180  cc.  of  a  sanious  fluid. 

Thus  in  8c  per  cent  of  the  cases  fluid  was  found  in  the  cul-de-sac 
varying  in  amount  from  a  small  collection  of  a  clear  fluid  to  800  cc. 
of  a  sanio-purulent  fluid.  In  4  cases  (40  per  cent)  it  was  purulent  in 
character. 

Leucocytosis.  In  5  cases  in  which  the  blood  examination  was 
made,  the  following  counts  were  recorded:  18,000,  16,000,  12,000, 
22,000,  28,000.  In  the  remaining  5  cases  the  patients  were  taken  to 
the  operating  room  immediately  after  admission  to  the  hospital  and  the 
blood  was  not  examined. 

In  4  of  the  5  cases  there  was  a  marked  increase  in  the  number  of 
the  leucocytes. 

Results — 9  recovered,  i  died. 

Coverslip  and  cultural  examination  of  contents  of  the  uterine  cavity 
and  the  cul-de-sac. 

Case  I.  Coverslip: — Numerous  cocci  and  bacilli  from  the  uterine 
cavity  and  from  the  cul-de-sac.    Cultures : — B.  coli  and  streptococcus. 

Case  II.     Coverslip : — Negative.     Cultures : — Negative. 

Case  III.  Coverslip: — Cocci  and  bacilli  from  uterine  cavity  and 
from  cul-de-sac.    Cultures : — B.  coli  communis. 

Case  IV.  Coverslip  from  uterine  cavity  and  cul-de-sac: — Nega- 
tive.   Cultures : — Negative. 

Case  V.  Coverslip  from  uterine  cavity  and  cul-de-sac : — Negative. 
Cultures : — Negative. 

Case  VI.  Coverslip: — Numerous  bacilli  from  uterine  cavity  and 
cul-de-sac.  Cultures: — B.  coli  communis.  At  autopsy,  coverslips 
from  uterus,  Fallopian  tubes    and    peritoneal  cavity  showed  strepto- 
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coccus  and  B.  coli  communis.  Cultures  made  at  autopsy  from  Fallopian 
tubes  gave  B.  coli  communis  and  B.  mucosus  capsulatus. 

Case  VII.  Coverslips : — No  organisms  from  uterine  cavity.  Bacilli 
from  cul-de-sac.    Cultures : — B.  coli  communis. 

Case  VIII.  Coverslips : — Uterine  cavity  negative.  Cul-de-sac,  Staph, 
pyogenes  albus.    Cultures : — Staph,  pyogenes  albus  from  cul-de-sac. 

Case  IX.  Coverslips : — Negative  from  cavity  and  cul-de-sac.  Cul- 
tures : — Negative. 

Case  X.  Coverslips: — Cocci  from  cul-de-sac.  Negative  from 
uterine  cavity.    Cultures : — Negative. 

Thus  in  5,  or  50  per  cent,  of  the  cases  organisms  were  found  on 
coverslip  and  culture-tube  examinations. 

The  following  organisms  were  demonstrated  in  coverslips  and 
cultures : 

B.  coli  communis,  4  times. 

Streptococcus,  twice  (together  with  the  B.  coli). 

In  one  case  in  which  the  streptococcus  was  present  it  was  found  in 
the  peritoneal  cavity  and  Fallopian  tubes  at  the  autopsy.  It  was  demon- 
strated only  by  the  coverslip  examination. 

In  3  cases  no  organisms  were  demonstrated  either  in  coverslips  or 
in  cultures  from  the  uterine  cavity,  but  in  each  case  organisms  were 
present  in  the  cul-de-sac.  In  one,  B.  coli  communis  and  in  the  other, 
Staph,  pyogenes  albus  was  found,  while  in  the  third  case  no  growths 
could  be  obtained  from  the  cul-de-sac,  although  cocci  were  demon- 
strable on  coverslips. 

In  4  cases  no  organisms  could  be  detected  on  coverslip  or  in  cul- 
tures from  the  uterine  cavity  or  from  the  cul-de-sac.  In  3  cases  the 
results  of  the  coverslip  and  culture-tube  examinations  were  similar. 

These  findings  are  not  altogether  in  accord  with  those  of  certain 
writers  who  state  that  organisms  can  always  be  detected  in  the  uterine 
cavity  when  the  peritoneum  is  infected.  Moreover,  our  observations 
show  that  organisms  may  be  present  in  the  cul-de-sac  when  none  can 
be  detected  in  the  uterine  cavity. 

The  fact  that  the  B.  coli  communis  was  the  organism  present  in 
about  40  per  cent,  of  the  cases  afforded  a  more  favorable  prognosis 
than  would  be  justifiable  in  the  presence  of  Streptococcus  or  Staph, 
pyogenes  aureus.  The  B.  coli  communis  met  with  fortunately  was  not 
of  a  high  order  of  virulence. 

It  may  be  of  interest  briefly  to  detail  the  history  of  the  fatal  case. 

History.  L.  Mc.  Age  25.  Admitted  to  the  hospital,  July  17, 
1902.     Married  3  years.     Nullipara.     One  miscarriage  at  4  months. 
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Occupation,  housework.  On  admission  she  stated  that,  after  missing 
four  menstrual  periods,  she  had  had  an  abortion  induced  on  July  6.  Six 
day^  later  she  had  chills  and  fever.  The  fetus  was  removed  8  days 
later  by  manual  manipulation.  The  fetal  sac,  however,  did  not  come 
away  at  this  time.  Two  days  later  the  patient  had  a  severe  chill,  fol- 
lowed by  a  fever  and  a  great  deal  of  pain  in  the  lower  abdomen.  She 
was  in  a  marked  septic  condition;  the  temperature  was  103°  F.,  the 
pulse  150;  she  was  slightly  delirious. 

On  examination  the  uterus  was  found  enlarged  to  about  the  size 
of  a  5  months'  pregnancy.  There  was  a  foul-smelling,  purulent  dis- 
charge from  the  vagina. 

She  was  put  under  the  influence  of  ether  immediately  and  a  large 
amount  of  necrotic,  foul-smelling  material  Was  removed  from  the 
uterine  cavity  by  means  of  the  fingers  and  the  curette.  The  cul-de-sac 
was  incised,  allowing  from  150  to  180  cc.  of  a  sanio-purulent  fluid  to 
escape.  The  uterine  cavity  and  the  cul-de-sac  were  irrigated  with  hot 
salt  solution  and  peroxide  of  hydrogen,  and  then  sponged  dry,  after 
which  sterilized  iodoform  powder,  and  sterilized  gauze  were  placed 
in  the  cul-de-sac.  The  operation  was  performed  in  twenty  minutes. 
The  patient  soon  after  went  into  collapse  and  died  within  seven  hours. 

The  following  is  an  abstract  of  the  autopsy  protocol  (Dr.  H.  T. 
Parker)  : 

"General  peritonitis,  considerable  amount  of  greenish  yellow  pus 
in  abdominal  cavity.  Uterine  cavity  necrotic  and  of  a  blackish  green 
color.  This  process  extends  from  1.5  to  2  mm.  into  the  uterine  wall. 
The  necrotic  surface  of  the  uterine  cavity  is  covered  with  cocci. 

"Coverslips  made  from  the  Fallopian  tubes,  uterine  and  peritoneal 
cavities  showed  streptococcus  pyogenes  with  a  bacillus.  Culture  tubes 
gave  B.  coli  communis  and  B.  mucosus  capsulatus." 

In  this  case,  then,  we  had,  as  the  result  of  an  induced  abortion,  a 
general  peritonitis,  produced  by  a  mixed  infection. 
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TORSION  OF  A  HYDROSALPINX  RBSULTINO  IN  INFARCTION. 


WILLIAM  H.   WEIB,  M.D., 
Domomrtrator  In  OTnecologj.  Weetern  Reserre  Unlvenlty ;  BwMent  Oyneeoloilflt 

to  tlM  Lakeside  Hospital,  Cleveland,  Ohla 


Torsion  of  the  Fallopian  tube  of  a  grade  sufficient  to  produce 
pathological  changes  and  marked  clinical  symptoms  is  a  very  un- 
common occurrence,  especially  when  the  tube  alone  is  affected. 
The  following  case,  however,  presents  a  typical  picture. 

N.  H.,  let  46,  white,  married,  was  admitted  to  the  gynecologi- 
cal service  of  Lakeside  Hospital  November  18,  1899,  suffering 
from  severe  pain  in  the  right  side  and  lower  abdomen,  which  be- 
gan suddenly  the  day  before  admission;,  nausea,  difficulty  in 
mictarition,  and  extreme  tenderness  in  the  lower  abdomen. 

The  family  history  was  negative.  With  the  exception  of  the 
usual  diseases  of  childhood,  patient  has  always  been  perfectly 
healthy  and  has  never  had  any  attacks  similar  to  the  present  one. 

Menstruation  began  at  16,  always  regular,  and  painful  before 
marriage,  but  not  since ;  duration  one  week ;  the  last  period  oc- 
curred one  week  previous  to  admission.  Patient  has  had  two 
miscarriages,  the  last  twelve  years  ago,  convalescence  in  both 
instances  being  uninterrupted.  No  viable  child  has  been  bom. 
No  history  of  previous  pelvic  inflammation  could  be  elicited. 

Upon  examination  of  the  pelvis  the  uterus  was  found  to  be  in 
retroposition,  somewhat  enlarged,  movable  and  sensitive;  the  os 
uteri  externum  was  quite  patulous.  Apparently  in  front  of  the 
uterus  was  a  rounded,  fluctuant,  sensitive  mass  about  the  size  of 
a  baseball ;  behind  and  to  the  right  was  an  iU-defined,  smaller, 
sensitive  mass.  A  provisional  diagnosis  of  right  ovarian  cyst 
was  made.  The  examination  was  unsatisfactory  on  account  of 
the  extreme  sensitiveness  of  the  parts. 

CopTTlf hi,  wmiiB  Weed  k  Cimptmj. 
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The  temperature  on  admission  was  100°  F.,  pulse  100,  Teepinr 
tion  24.  The  urine  showed  a  trace  of  albumin  with  a  few  hyaline 
and  granular  casts.  The  patient  presented  fiymptoms  of  a  local- 
ized peritonitis,  which  subsided  under  palliative  treatment.  On 
November  23,  five  days  after  acUnission,  abdominal  section  was 
performed  by  Dr.  Hunter  Bobb.  The  examination  under  anes- 
thesia just  before  operation  showed  that  the  uterus  was  of  mod- 
erate size  and  movable;  the  fundus  was  directed  forward  and 
toward  the  right  side;  to  the  right  of  the  uterus,  and  movaUe 
independently  of  it,  was  a  fluctuant  mass,  the  size  of  an  orange, 
suggesting  an  ovarian  cyst  The  left  ovary  seemed  small  and 
movable. 

An  incision  was  made  in  the  median  line  and  an  adheroit 
hematosalpinx,  the  size  of  the  closed  fist  and  blackish  red  in  o(dor, 
was  found  on  the  right  side  of  the  pelvis.  The  pedicle  formed  by 
the  mesosalpinx  showed  two  complete  twists.  The  ovary  was 
adherent,  but  was  otherwise  unaffected.  The  adhesions  having 
been  separated,  the  tube  and  ovary  were  ligated  with  silk;  llii^ 
were  then  removed  and  the  pedicle  was  cauterized;  the  left  tube 
and  ovary,  which  were  quite  adherent,  were  removed  in  a  similar 
manner.  A  small  myoma  the  size  of  a  hazel-nut,  attached  by  a 
short  pedicle  to  the  posterior  surface  of  the  fundus  upon  the  left 
side,  was  removed  by  myomectomy,  and  the  incision  in  the  uterus 
was  closed  with  catgut.  The  appendix  was  found  bound  down  hj 
adhesions  to  the  cecum,  so  that  no  meso-appendix  was  api>arent 
It  was  therefore  removed  and  the  cauterized  pedicle  covered  with 
peritoneum.  The  abdomen  was  flushed  out  with  salt  solution  and 
sponged  dry,  no  oozing  occurring.  Five  hundred  cubic  centi- 
metres of  sterile  salt  solution  having  been  left  in  the  cavity,  tlie 
abdomen  was  closed,  catgut  being  used  for  the  peritoneum  and 
the  skin  and  silver  wire  for  the  fascia.  Convalescence  was  un- 
interrupted, the  highest  temperature  being  101.2°  F.,  highest 
pulse  126.  The  bowels  were  opened  thoroughly  on  the  day  after 
operation;  the  dressing  was  removed  on  the  tenth  day,  when 
perfect  union  was  found  to  have  occurred. 

Since  the  patient  left  the  hospital  attempts  to  reach  her  by 
letter  have  been  unsuccessful. 

Pathological  Examination.^— The  right  tube  is  occluded  at  the 

fimbriated  extremity  and  forms  a  thin-waUed,  distended  sac  eon- 

taining  a  thin,  bloody  fluid.    The  tube  measures  24  centimetrai 

in  length  around  its  convexity  and  5  centimetres  in  its  greatest 

^From  the  Patholosical  Laboratory  of  the  Lakeside  HMQltaL 
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diameter;  the  weight  of  the  tube  and  ovary  together  is  160 
grr&mmes ;  in  color  it  is  dark  red,  almost  black  in  places,  and  upon 
the  surface  there  are  a  number  of  separated  adhesions.    The 
tr^^Bts  formed  at  the  comual  end  of  the  tube  were  straightened 
out    at  the  operation.     After  being  hardened  in  formalin  for 
t-wenty-four  hours,  the  tube,  when  cut  open  longitudinally,  shows 
some  half-dozen  compartments,  increasing  in  size  from  the 
comual  end  outward  and  separated  by  incomplete  septa.    Along 
the  sides  of  the  compartments  can  be  recognized  the  atrophied 
folds  of  the  mucosa  running  in  a  longitudinal  direction^    The 
fluid  contained  in  the  cavity  has  not  become  hardened,  but  es- 
capes when  the  tumor  is  incised. 

Microscopically  the  whole  structure  is  seen  to  be  the  seat  of  a 
hemorrhagic  infarction,  being  necrotic  and  infiltrated  with  red 
blood  cells. 

The  folds  are  few  in  number  and  scarcely  recognizable.  A 
small  amount  of 'the  epithelial  covering  is  found,  the  cells  being 
irregular,  flattened,  and  degenerated,  being  arranged  in  a  single 
layer.  The  connective  tissue  of  the  folds  is  crowded  with  red 
blood  cells,  only  a  few  nuclei  of  the  original  structure  being  seen. 
The  muscularis  is  also  infiltrated  with  red  blood  cells,  the  greater 
part  of  the  muscle  either  staining  very  ftdntly  or  not  at  all; 
around  the  periphery,  however,  the  nuclei  show  up  more  dis- 
tinctly. The  vessels  are  distended  with  blood,  and  the  walls  are 
often  degenerated.    No  peritoneal  cells  are  found. 

That  a  distended  hydrosalpinx  had  existed  previously  to  the 
twisting  of  the  pedicle  and  the  resulting  local  peritonitis  seems 
highly  probable  from  the  complete  and  evidently  long-existing 
closure  of  the  fimbriated  extremity,  the  atrophic  condition  of  tibie 
folds  of  the  mucosa,  and  the  chronic  appearance  of  the  septa 
dividing  the  lumen  into  compartments.  A  further  proof  of  this 
is  to  be  found  in  the  fact  that  the  contained  fluid  did  not  coagu- 
late when  subjected  to  formalin,  as  would  probably  have  hap- 
pened if  it  had  consisted  of  a  large  proportion  of  blood  or  serum, 
whereas  the  fluid  in  most  cases  of  chronic  hydrosalpinx  fails  to 
coagulate  in  this  hardening  agent.  Furthermore,  it  is  extremely 
improbable  that  a  small  occluded  tube  would  become  twisted, 
such  an  accident  occurring  almost  always  in  cases  of  tumors  of 
considerable  size  with  a  small  pedicle  such  as  would  accompany 
a  distended  hydrosalpinx. 

The  right  ovary,  measuring  3.5  x  2  x  1.5  centimetres  in  its  vari- 
ous diameters,  shows  a  few  slight  adhesions,  but  otherwise  ap- 
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pears  normal.  Microscopically  a  few  peri-oophoritic  adhesiom 
are  seen. 

The  left  ovary  and  tube  show  a  number  of  separated  adhesions. 
Microscopically  the  tube  presents  a  ** healed  salpingitis,"  The 
appendix,  9  centimetres  in  length,  microscopically  appears  mx- 
mal.  The  small  myoma,  2x15x1.5  centimetres,  presents  the 
usual  gross  and  microscopic  appearances. 

In  the  literature  a  considerable  number  of  cases  are  found; 
about  thirty  have  been  reported  altogether.  Porselles*  describes 
a  case  of  his  own  and  gives  an  abstract  of  fourteen  other  cases 
reported  by  as  many  writers  in  the  literature.  Hartman  and 
Raymond^  report  two  cases,  and,  in  addition  to  giving  some  ref- 
erences found  in  Forselles'  article,  quote  from  five  other  writers 
who  have  met  with  this  condition.  In  a  subsequent  article  Hart- 
man  reports  three  more  cases.  Legue'  describes  three  eases,  one 
of  which  had  been  previously  reported ;  to  this  reference  had  also 
been  made  by  Hartman  and  Raymond.  Ries^  met  with  a  case  of 
spontaneous  amputation  of  both  tubes;  later  the  hydrosalpinx 
which  had  formed  upon  the  right  side  became  twisted  and  in- 
farcted,  producing  the  characteristic  symptoms;  he  refers  to  an 
article  by  Prager*  in  which  a  number  of  cases  are  described. 
Montgomery  also  reported  a  case  before  the  Philadelphia  Obstet- 
rical Society. 

From  the  data  supplied  by  the  literature  the  following  con- 
clusions may  be  drawn :  This  accident,  in  almost  every  instance, 
is  found  in  organs  the  seat  of  previous  pathol(^cal  change,  the 
most  common  condition  being  a  hydrosalpinx.  Its  occurrence 
may  be  explained  by  the  fact  that  in  these  cases  the  tube  walls  are 
usually  thin,  the  comual  extremity  is  narrow,  while  the  fim- 
briated end  is  enlarged  and  distended  with  fluid,  heavy,  and  is 
apt  to  be  free  from  dense  adhesions,  a  considerable  range  of 
mobility  usually  existing.  On  the  other  hand,  a  pyosalpinx  is 
almost  always  densely  adherent,  the  walls  are  more  thickened 
and  rigid  than  in  a  hydrosalpinx,  and,  the  mobility  being  quite 
limited,  the  torsion  less  frequentiy  occurs.  Two  or  three  in- 
stances, however,  are  on  record.    Torsion  of  the  tube  has  also 

^  Forselles:  Ueber  Axendrehung  der  Tube.  Deutsche  Zeltschrift  fttr 
Gbirurgle,  1898. 

'Hartman  et  Raymond:  Le  torsion  de  pedicule  des  8alpingo-ovailt6& 
Annales  de  Gyn.  et  d'Obstfit.,  1898. 

*  Legue:  La  torsion  de  salpingitis.    Presse  m6d.,  Jan.,  1900. 

*Ries:  American  Gyn.  and  Obstet  Journal,  April,  1900. 

•Prftger:  Arcb,  Wr  Gyn.,  vol.  Iviii. 
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occnxrred  in  connection  with  tubal  pregnancy,  hematosalpinz, 
nterine  fibroid,  parovarian  cyst,  and  hydatid  cyst  The  tube 
may  also  be  included  in  the  twisted  pedicle  of  an  ovarian  cyst,  as 
liad  liappened  in  the  case  of  a  patient  upon  whom  I  operated  in 
July,  1899.  In  two  instances  the  tubes  were  the  seat  of  malig- 
nant disease,  and  in  one  case  (Hartman  and  Raymond),  occur- 
ring  during  pregnancy,  the  tubes  had  evidently  been  previously 
liealthy.  This  last  is  the  only  instance  in  which  evidences  of 
previous  lesions  were  not  found. 

The  tube  alone  may  be  involved,  or  the  ovary  may  also  be  in- 
cluded in  the  torsion.  The  direction  of  the  twist  is  inconstant^ 
but  usually  seems  to  follow  the  hands  of  a  watch;  the  number 
of  twists  varies  from  one-half  to  four  and  a  half  complete  turns. 
In  size  the  tumor  may  be  as  large  as  the  fetal  head  at  siz  months, 
while  in  form  it  is  variable,  being  usually  somewhat  globular  and 
readily  mistaken  for  an  ovarian  cyst.  The  wall  is  usually  thin 
and  the  tension  rather  high. 

The  pathological  changes  depend  upon  the  degree  of  constrio- 
tion.  In  one  of  Legue's  cases  the  pedicle  was  twisted  one  and  a 
half  times  and  yet  there  was  no  apparent  compression  or  stran- 
galation,  although  the  symptoms  were  well  marked.  The  first 
change  produced  by  the  torsion  will  be  a  venous  stasis  associated 
with  edema  and  later  with  interstitial  hemorrhage.  In  appear- 
ance a  twisted  hydrosalpinx  in  this  condition  closely  resembles 
that  of  an  incarcerated  intestine,  being  tense,  lustreless,  and 
plum-colored  or  black.  In  fact,  on  several  occasions  it  has  been 
mistaken  for  the  strangulated  gut.  The  later  effects  would  be 
thrombosis  of  the  vessels  with  the  degenerative  changes  described 
by  Sanger  as  hemorrhagic  necrosis  and  by  Bundl  as  a  hemor- 
rhagic infarct  Actual  necrosis  is  usually,  however,  prevented 
by  the  formation  of  adhesions  in  the  less  severe  cases,  while 
operative  measures  are,  as  a  rule,  carried  out  in  the  more  grave 
cases  owing  to  the  severity  of  the  symptoms. 

The  symptoms  are  practically  identical  with  those  arising 
from  a  twisted  ovarian  cyst,  and  it  is  often  impossible  to  differen- 
tiate between  the  two  until  the  abdomen  is  opened.  At  the  site  of 
the  lesion  there  is  usually  sudden  sharp  pain,  which  may  be  so 
severe  as  to  cause  fainting  or  collapse.  Vomiting  may  occur,  and, 
in  connection  with  the  abdominal  pain,  may  suggest  intestinal 
obstruction  or  appendicitis,  but  it  does  not  persist  or  become 
fecal.  There  is  rarely  obstipation  and  the  temperature  is  nor^ 
mal  or  only  slightly  elevated.    A  history  of  one  or  more  previous 
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attacks  may  often  be  obtained,  as  in  torsion  of  an  ovarian  cyA, 
Upon  examination  the  tense,  fluctuating  pelvic  tumor  can  usa- 
ally  be  detected ;  the  mobility  is  often  considerable,  and  in  most 
of  the  cases  a  diagnosis  of  ovarian  cyst  with  torsion  of  the 
j[>edicle  has  been  made. 

The  prognosis  is  usually  good  if  proper  operative  measures 
can  be  carried  out;  the  occurrence  of  a  lesion  in  a  pyosalpinx  of 
course  adds  to  the  gravity  of  the  case. 

The  treatment  is  operative,  and,  as  many  of  these  patients  have 
had  previous  attacks,  if  the  condition  seems  to  be  improving  it 
would  seem  advisable  to  wait  until  the  acute  attack  subsides. 
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RUPTURE  OF  THE  POSTERIOR  WALL  OF  THE  CERVIX 
UTERI  WITHOUT  INVOLVEMENT  OF  THE  EXTERNAL 
OS,  OCCURRING  DURING  ABORTION  AT  THE  FOURTH 
MONTH ;  ESCAPE  OF  THE  FETUS  THROUGH  THE  LAC- 
ERATION, 

By  Wm.  H.  Weir,  M.D., 

Demoostntor  of  Gynecology,  Western  Reserve  University;  Resident  Gynecolo|^t  to  Lakeside 

Hospital,  Cleveland,  Ohio. 

Lacerations  of  the  cervix,  resulting  from  labor  or  abortion,  usually 
extend  upward  from  the  os  externum ;  they  occur  on  one  or  both  sides 
of  the  cervix  or  they  may  be  multiple ;  they  vary  greatly  in  extent,  from 
a  slight  fissure  to  a  deep  tear,  extending  up  into  the  vault  of  the  vagina, 
opening  up  the  parametric  tissue  or  even  communicating  with  the  peri- 
toneal cavity. 

Tears  of  the  upper  part  of  the  cervix  not  involving  the  external  os 
are  generally  due  to  a  rupture  of  the  uterus  below  the  "contraction 
ring"  of  Bandl.  They  may  communicate  with  the  abdominal  cavity  or 
merely  with  the  parametric  tissue.  Again,  as  in  the  case  reported  here, 
the  laceration  may  open  into  the  vagina  without  implicating  either  the 
vaginal  vault  or  the  os  externum.  The  only  other  instance  of  this  sort 
that  I  have  been  able  to  find  is  one  seen  by  Gebhard  {Path.  Anatomic 
der  Weibliche  Sexualorganej  1899),  in  a  woman  who  had  died  from 
heart  disease  just  after  an  abortion  at  the  fifth  month.  In  his  case, 
there  was  fotmd  in  the  posterior  wall  of  the  cervix  a  large  rupture  com- 
municating with  the  cervical  canal  but  not  implicating  the  external  os, 
the  latter  being  quite  small  and  admitting  only  the  finger  tip.  The 
abortion  had  occurred  through  this  tear  in  the  cervix. 

Complete  separation  of  the  lower  border  of  the  cervix,  in  the  form 
of  a  circular  strip  of  tissue  around  the  external  os,  has  been  mentioned 
by  Winckel.  Complete  separation  of  the  cervix  from  the  body  of  the 
uterus  has  resulted  also  from  high  circular  rupture  of  the  uterus,  the 
peritoneal  cavity  being  opened. 

Fistulous  openings  through  the  anterior  cervical  wall  may  result 
from  necrosis  induced  by  long  continued  pressure  of  the  fetal  head 
against  the  pubic  bone  but  this  accident  is  of  a  different  nature  from 
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the  ordinary  lacerations,  which  are  caused  by  the  forcing  down  of  the 
fetus  against  a  rigid  or  insufficiently  dilated  cervix. 

The  patient,  aet.  zi,  was  admitted  to  the  gynecologic  service  of 
Lakeside  Hospital,  May  14,  1900.  She  presented  symptoms  of  ail 
impending  abortion — severe  bearing  down  pains  and  uterine  hemor- 
rtiage.     Examination  showed  that  the  cervix  was  small  and  hard  and 


Fig.  I.     Exposure  of  posterior  surface  of  Cervix;  shows  ragged  tear  i; 
lip  of  cervix,  through  which  abortion  occurred. 


the  external  os  contracted  and  rigid;  the  uterus  was  the  size  of  that 
of  a  four  months'  pregnancy ;  the  breasts  were  somewhat  enlarged  and 
colostrum  could  be  squeezed  from  the  nipples. 

Three  and  one-half  months  previously  the  menstrual  period  had 
not  begun  when  expected  and  the  patient,  fearing  that  she  might  be 
pregnant,  had  inserted  a  rubber  catheter  into  the  uterus.  Nothing 
resulted  from  this  procedure  until  three  days  later  when  she  had  appar- 
ently a  normal  period.     The  next  menstrual  flow  also  appeared  and 
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vaginal  examination  after  it  had  ceased  did  not  suggest  pregnancy, 
the  cervix  being  quite  hard  and  small  and  the  uterus  but  slightly  en- 
larg^ed.  A  third  menstrual  period  also  occurred  and  a  week  later  the 
present  symptoms  began  spontaneously. 

Abortion  being  ccmsidered  inevitable  it  was  decided  to  hasten  mat- 
ters by  dilating  the  rigid  cervix.    This  was  attempted  with  the  Goodell- 
EUinger  dilator,   under  cocain   anesthesia,  but  the  resistance  of  the 
tissues  was  so  great  that  the  canal  could  not  be  stretched  to  more  than 
I  cm.  in  diameter.    The  procedure  was  executed  with  the  utmost  care, 
apparently  without  causing  the  slightest  laceration.    The  patient's  con- 
dition being  excellent,  it  was  decided  to  await  further  dilatation  by  the 
natural  process  and  a  small  strip  of  gauze  was  left  in  the  cervical  canal. 
During  the  afternoon  the  pains  were  frequent  and  severe,  bromide  of 
potassium  and  chloral  being  given  without  much  effect.    In  the  evening 
the  gauze  was  removed  in  order  to  relieve  the  pain  and  the  cervix 
was  found  still  rigid  and  admitting  only  the  tip  of  the  index  finger. 
The  pains  continued  during  the  night  and  early  on  the  next  morning 
a  four  months'  fetus  within  the  unruptured  amniotic  sac  and  the  pla- 
centa were  expelled.    On  vaginal  examination,  made  shortly  afterward, 
the  external  os  was  found  unruptured  and  surprisingly  small;  the 
uterus  was  contracting  well  and  there  was  no  hemorrhage.     No  un- 
favorable symptoms  having  developed,  further  examination  was  post- 
poned until  three  days  later,  when  a  large  oval  laceration  was  discov- 
ered in  the  posterior  wall  of  tK  cervix  about  i  cm.  above  the  margin 
of  the  external  os,  involving  neither  the  os  nor  the  vaginal  vault.    This 
tear  communicated  with  the  cervical  canal  and  had  served  for  the  pas- 
sage of  the  fetus.     It  had  been  entirely  overlooked  at  the  first  exam- 
ination. 

The  opening  was  sutured  with  silk-worm  gut  and  excellent  union 
occurred.    The  convalescence  was  uninterrupted  and  the  patient's  sub- 
sequent health  has  been  perfect. 
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A  THOUGHTFUL  conscrvatism  in  operative  procedures,  when 

dealing  with  pathological  conditions  of  the  female  organs  of 

generation,  has  fortunately  become  the  rule  in  the  majority  of 

surgical  clinics.    And  more  particularly  is  this  likely  to  be  the 

practice  where  the  surgeon  in  charge  has  kept  in  touch  with  the 

progress  that  has  been  made  from  this  standpoint,  and  from  his 

own  experience  and  that  of  others  has  learned  to  appreciate  the 

advantages  of  conservative  procedures  in  the  treatment  of  pelvic 

inflammatory  disease.  *  There  still  remain,  however,  operators 

who  believe  it  to  be  their  duty  to  resort  to  extreme  measures 

when  dealing  with  pathological  conditions    of    the    tubes  and 

ovaries,  although  the  same  men  often  favor  more  conservative 

procedures  when  they  encounter  general  surgical  abnormalities. 

Now,  with  few  exceptions,  the  so-called  cystic  or  cirrhotic  ovary 

is  still  capable  of  performing  its  functions,  and  when  the  organ 

is  bound  down  by  adhesions,  the  symptoms  are  apt  to  be  due 

mainly  to  their  presence.     Hence,  in  the  restricted  sense  of  the 

term,  the  condition  of  such  organs  is  not  pathological,  and  when 

they  have  been  removed  under  these  circumstances  they  seldom,  if 

ever,  show  any  evidences  of  inflammation  even  upon  microscopical 

examination. 

But  even  when  the  ovaries  or  tubes  have  undergone  actual  in- 
flammatory changes,  or  where  they  are  occupied  by  tumor  for- 
mations, or  are  bound  down  by  adhesions  so  that  their  func- 
tions are  interfered  with  and  the  necessity  for  operative  pro- 
cedures becomes  imperative,  we  still  have  to  decide  how  far  we 
ought  to  go  and  how  we  can  get  the  best  results  for  the  patient 
not  only  immediately  but  later  on.  After  an  experience  of  more 
than  five  years  in  the  application  of  conservative  measures  in  vari- 

'Read  before  the  Ohio  State  Medical  Society  at  Cleveland,  May  i8th, 
1904. 
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were  48 ;  one  was  49 ;  one  was  50 ;  two  were  52.    The  majority  of 
the  patients  were  between  17  and  30  years  of  age. 

Menstrual  History. — ^The  menstrual  history  was  abnormal  in 
169,  and  normal  in  -68  cases.  The  menopause  had  taken  place  in 
one.  The  symptoms  presented  in  the  abnormal  cases  in  most  in- 
stances were  those  of  dysmenorrhea,  menorrhagia,  prolonged  and 
irregular  flow. 

Leucorrhea. — One  hundred  and  seventy-six  patients  gave  a  his- 
tory of  a  leucorrhcal  discharge.  Of  these  patients,  124  were  mar- 
ried, 38  were  single,  and  14  widowed. 

Married  Life, — 165  were  married;  52  were  single;  20  were 
widows.  Longest  time  married,  28  years ;  shortest  time  married, 
three  months.  Of  the  165  married,  115  had  borne  children.  The 
total  number  of  children  borne  by  the  1x5  patients  was  271,  the 
average  being  1.14  per  cent.  The  greatest  number  of  children 
borne  by  one  patient  was  11.  The  next  greatest  number  was  9. 
Still-born  children,  2.  Twins,  i.  Women  having  borne  one  child, 
51 ;  2  children,  21 ;  3  children,  12;  4  children,  13;  5  children,  4; 
6  children,  5;  7  children,  2;  9  children,  2;  11  children,  i. 

A  History  of  infection  following  labor  was  recorded  in  40  cases. 
Instrumental  delivery  was  followed  by  infection  in  13  cases.  The 
total  number  in  which  there  was  a  history  of  infection  following 
labor,  53. 

Miscarriages. — Number  of  patients  having  had  miscarriages, 
104;  number  of  miscarriages,  170;  married,  83;  single,  10;  wid- 
owed, 10.  Abortions  or  miscarriages  had  been  induced  in  52 
cases ;  in  the  married  patients,  34 ;  in  single  patients,  10 ;  in  wid- 
ows, 8;  patients  having  had  one  miscarriage,  65;  two  miscar- 
riages, 22;  three  miscarriages,  13;  four  miscarriages,  i ;  five  mis- 
carriages, I ;  six  miscarriages,  i ;  seven  miscarriages,  i.  Infection 
following  a  miscarriage  had  occurred  in  42. 

Gonorrheal  Infection. — In  51  patients  there  was  a  history  of 
gonorrheal  infection;  positive  in  32;  probable  in  19.  Of  these 
28  were  married;  19  single,  and  four  widowed. 

Among  the  married  the  history  was  positive  in  16,  probable  in 
12,  and  in  one  was  complicated  with  syphilis. 

Among  the  single  the  history  was  positive  in  15,  and  probable 
in  4  cases.  Among  the  widows,  positive  in  one  case,  and  prob- 
able in  three. 

A  positive  history  of  a  specific  infection  is  generally  difficult 
to  obtain,  and  unless  the  infection  can  be  surely  proven,  we  are 
not  justified  in  making  positive  deductions  from  this  standtK>int 
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It  will  be  seen  from  a  study  of  the  cases  of  labors  and  miscar- 
riages, that  infection  in  these  instances  plays  a  very  important 
part  in  the  causation  of  inflammatory  diseases  of  the  tubes  and 
ovaries.  Thus,  there  were  53  cases  of  infection  following  labor 
and  42  following  miscarriage — in  all  95  cases. 

Bowels, — In  73  cases  there  was  a  history  of  constipation.  Forty- 
seven  of  the  patients  were  married;  14  were  single;  12  widowed. 

Micturition. — There  was  some  complaint  with  this  function  in 
124  cases.  Ninety  of  the  patients  being  married,  23  smgle;  11 
widowed. 

The  general  condition  was  good  in  138  cases;  in  82  fair;  and 
poor  in  17. 

The  uterus  was  adherent  in  121  cases.  Eighty-six  of  the  pa- 
tients were  married ;  29  single;  6  widowed. 

The  bowels  were  adherent  in  165  cases.  One  hundred  and  ten 
of  the  patients  were  married;  42  were  single;  13  were  widowed. 

The  vermiform  appendix  was  removed  in  11 3  cases.  Married, 
80;  single,  23;  widows,  10.  In  56  married  patients  it  was  ad* 
herent;  in  14  flexed;  in  one  occluded;  in  9  hypertrophied.  Sin- 
gle: adherent,  18;  flexed,  3;  occluded,  i ;  hypertrophied,  i.  Wid- 
ows: adherent,  8;  occluded,  i ;  hypertrophied,  i. 

It  was  adherent  and  not  removed  in  two  cases  on  account  of 
an  extreme  condition  of  shock  after  removal  of  the  pelvic  struc- 
tures.   One  of  the  patients  was  married,  the  other  single. 

The  appendix  was  adherent  in 82  cases 

"     flexed  in  17    " 

"     occluded  in 3     " 

"     hypertrophied  in   ii     " 


Ovaries: 


113 

STRUCTURES    SAVED. 

Right    93 

Left 76 

Both  (47  times  or) 94 

Right  (partial)  17 

Left  (partial)   17 

Both  (partial)    3 

Both  ovaries  with  tubes  17  times  or  . . .  34 


334 
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This  number  was  saved  in  237  cases,  a  little  over  one  ovary  and  j 

a  third  to  each  patient.  1 

Tubes: 

Right    17 

Left 25 

Both  25  times 50 

Right   (partial)    15 

Left  (partial)   11 

Both  (partial) 

,  5  times  or 10 

Total 128  in  237  cases,  or  a  little 

more  than  half  a  tube 
to  each  patient. 

STRUCTURES  SAVED  IN  THE  PUS  CASES. 

Pus  was  met  with  in  64  cases  out  of  237,  or  in  27.004  per  cent. 
They  were  divided  as  follows : 

Married    36 

Single     22 

Widow  6 

64. 

The  pus  was  found  as  follows : 

Double  pyosalpinx: 

Married   22 

Single  5 

Widow 3 

30 
Single  pyosalpinx: 

Married   7 

Single     5 

Widow   I 

13 

TubO'Ovarian  abscess  with  pyosalpinx  (single) : 

Married   6 

Single    I 

Widow     o 


T 


7 
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'TubO'Ovarian  abscess  (double): 

Married o 

Single 8 

Widow ' o 

"i 

TubO'Ovarian  abscess  (single) : 

Married   i 

Single    2 

Widow  I 

4 
'Ovarian  abscess  (double): 

Married   o 

Single    I 

Widow  I 

2 
STRUCTURES  SAVED  IN  PUS  CASES. 

Ovaries.                                                     Tubes. 
Right    27  Right 5 

l^ft 15  Left    2 

Both  12  times,  or 24  Right  (partial)   2 

£f£2:,?.:;:;::::j     ^(^^^^y ^ 

72  II 

Thus  72  ovaries  were  saved  in  64  pus  cases,  or  about  one  and 
a  fifth  ovary  to  each  patient.  In  12  cases  both  ovaries  were 
saved.  Eleven  tubes  were  saved,  or  i  to  about  every  five  and  a 
half  patients.    In  these  cases  the  following  organisms  were  found : 

Times. 

•Gonococcus  6 

Streptococcus  pyogenes 4      (i  doubtful) 

Staphy.  pyog.  aureus 3 

Staphy.  pyog.  albus 2 

B.  coli  communis 2 

B.  mucosus  capsulatus i 

Cocci   (no  growths) , 3 

21  in  all  or  j/^  of 
the  cases. 
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In  the  pus  cases  the  abdominal  wound  became  infected  4  times^ 
or  6.25  per  cent.  From  the  infected  abdominal  wounds  in  the  pus^ 
cases  the  following  micro-organisms  were  isolated : 

Times 
Streptococci    

B.  coli  communis 

Staph,  pyog.  aureus 

Staph,  pyog.  albus 

B.  mucosus  capsulatus   

S 

Micro-organisms  found  in  abdominal  wounds  other  than  pus 
cases : 

Times. 

B.  coli  communis 2- 

Staphy.  pyog.  albus 2^ 

Cocci  and  bacilli  on  coverslip,  no  growth i 


The  leucocyte  count  in  the  pus  cases : 

Highest 36,000 

Lowest  10.000 

Average  count 21,615 

Drainage  was  employed  in  the  pus  cases  as  follows : 

Abdominal  alone none 

Vaginal 13  times 

Abdomino-vaginal 2     " 

Fifteen  times,  or  in  23.43  per  cent,  of  all  pus  cases. 


Drainage  was  carried  out  21  times  in  237  cases,  or  in  8.86  per 
cent  of  the  total  number  of  cases.  Once  by  the  abdomen  alone  r 
twice  by  the  abdomen  and  vagina  combined;  eighteen  times  by 
the  vagina  alone. 

The  convalescence  was  interrupted  by  the  following  conditions : 
Bronchitis  in  four  cases ;  pneumonia  in  one  case ;  pleurisy  in  three 
cases ;  phlebitis  in  one  case ;  abdominal  fecal  fistula  in  one ;  post- 
operative mania  in  one;  suppuration  of  abdominal  wound  twenty 
times.     Total  number  interrupted,  thirty-one. 
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In  those  cases  interrupted  by  infection  of  the  abdominal  wound 
(eig^ht  of  which  were  in  the  pus  cases),  nineteen  of  the  infections 
were  slight  and  one  marked.  Total  number  of  abdominal  wounds 
infected,  8.43  per  cent.  Number  of  cases  requiring  a  secondary 
abdominal  operation  for  the  relief  of  symptoms,  seven.  Number 
of  cases  under  observation  on  account  of  pelvic  discomfort,  eight. 
In  seven  of  these  cases  the  symptoms  of  which  the  patients  com- 
plained disappeared  after  a  year's  time ;  one  is  still  complaining. 
Deaths  in  the  pus  cases  two,  or  3.1  per  cent.  Deaths  in  the 
whole  number  of  cases  (237)  four,  or  1.68  per  cent. 

Case  I. — ^Among  the  pus  cases  the  diplococcus  pneumoniae  was 
found  in  the  secretions  in  the  peritoneal  cavity,  together  with  B. 
mucosus  capsulatus  and  B.  coli  communis. 

Case  II. — The  patient  also  died  from  the  effects  of  a  pelvic  peri- 
tonitis ;  autopsy  not  allowed. 

The  two  remaining  cases  were  in  the  non-suppurating  class. 
In  one  there  was  an  ectopic  gestation  which  had  involved  the 
right  tube.  On  the  eleventh  day  following  the  operation  she  de- 
veloped an  acute  obstruction  of  the  bowels.  The  temperature 
and  pulse  were  practically  normal.  The  abdomen  was  reopened 
and  the  obstruction  relieved,  but  she  succumbed  from  shock  one 
hour  following  the  operation.  In  the  second  case  the  disease  of 
the  lateral  structures  was  complicated  by  an  adherent,  much  thick- 
ened and  contracted  gall-bladder,  which  contained  three  good- 
sized  gall-stones.  The  opening  made  into  the  gall-bladder  was 
difficult  to  close.  The  patient  developed  a  localized  peritonitis, 
which  resulted  fatally  five  days  after  the  operation. 
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BacterioiIogists  have  still  much  to  learn  and  teach  us  about 
the  streptococcus,  especially  with  reference  to  the  diflFerentiation 
of  this  organism  into  distinct  species  or  varieties.  Clinically, 
however,  we  know  a  good  deal  about  this  organism,  and  experi- 
ence has  taught  us  to  regard  its  capacities  for  evil  with  respect 
not  altogether  unmingled  with  a  wholesome  dread.  We  know 
that  the  streptococcus  in  some  form  or  other  is  the  pathogenic 
agent  in  erysipelas,  acute  septicemia,  the  puerperal  fevers  and 
post-operative  peritonitides,  and  thus  far  researches  have  taught 
us  to  wonder  not  so  much  at  the  frequency,  but  rather  at  the  rela- 
tive infrequency  of  acute  processes  due  to  the  agency  of  the  strep- 
tococcus pyogenes.  Doderlein  has  shown  that  of  the  vaginal 
secretions  taken  from  about  200  cases,  nearly  100  were  found  to 
be  abnormal,  and  that  10  per  cent,  of  these  pathological  secretions 
contained  the  streptococcus  pyogenes,  which  in  50  per  cent,  of  the 
cases  at  least  was  pathogenic  for  animals.  Under  these  cir- 
cumstances when  we  remember  the  bruised  and  lacerated  con- 
dition of  the  genitalia  after  labor,  which  would  naturally  offer 
easy  access  to  invading  organisms,  it  would  seem  surprising  that 
puerperal  infections  are  not  much  more  common.  Czerniewski 
found  streptococci  in  the  lochia  of  33  out  of  81  women  suffering 
from  puerperal  fever,  whereas  in  those  from  57  healthy  women 
he  was  able  to  find  this  organism  only  once.  In  ten  fatal  cases 
he  demonstrated  its  presence  in  the  various  organs  of  the  body 
after  death. 

On  the  other  hand,  Pryor  reports  36  recoveries  in  37  cases  of 

^Read  before  the  American  Gynecological  Society,  May,  1904. 

Copyright,  William  Wood  &  Company. 
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puerperal  sepsis  from  which  the  streptococcus  pyogenes  was  iso- 
latedy  but  attributes  his  good  results  to  the  effects  of  the  iodine 
which  was  set  free  from  the  iodoform  gauze  employed  by  him. 
Unfortunately  our  own  experience  is  far  less  encouraging,  and 
after  carefully  explaining  errors  in  technique,  we  have  been  forced 
to  the  conclusion  that  the  organism  with  which  Pryor  had  to  deal 
was  either  less  virulent  than  the  form  encountered  by  us,  or  that 
his  patients  had  more  resistance — or  that  his  good  results  were 
possibly  due  to  a  combination  of  these  two  factors. 

In  order  to  arrive  at  some  definite  conclusions  with  reference 
to  the  streptococcus  pyogenes  as  a  cause  of  death  in  our  own  work, 
we  have  made  an  analysis  of  all  our  cases  in  which  this  organism 
has  been  found  during  the  past  six  years.  It  will  be  shown  from 
our  observations  that  quite  a  large  ntmiber  of  our  patients  died, 
and  one  was  unimproved.  It  will  also  be  noticed  that  in  the 
great  majority  of  cases  in  which  this  organism  was  met  with, 
there  was  a  previous  history  of  infection  following  labor,  or  an 
induced  criminal  abortion. 

In  the  analysis  of  all  cases  the  points  noted  were  as  follows: 
Name;  age;  condition;  occupation  of  the  patient;  number  of 
children  and  ages;  miscarriages;  most  frequent  symptoms;  teni< 
perature  and  pulse  on  admission;  highest  temperature;  highest 
pulse ;  lowest  temperature ;  lowest  pulse ;  average  maximum  tem- 
perature ;  average  maximum  pulse ;  lowest  maximum  temperature ; 
lowest  maximum  pulse ;  leucocytes ;  operation ;  results ;  urinalysis ; 
drainage;  condition  of  the  appendix;  suppuration;  class  accord- 
ing to  the  operation. 

Abortion  Cases  (including  a  few  cases  of  labor  after  which 

.4. 

treatment  was  necessary)  : 

Total  number  of  cases 137 

Average  maximum  temperature 100.8**  F. 

Average  maximum  pulse ." 114 

Operations. 

Abdominal  and  vaginal 3 

D.  &  C.  with  irrigation 71 

D.  &  C.  with  irrigation  and  vaginal  puncture 29 

D.  &  C.  (following  labor  with  irrigations) 2 

D.  &  C,  vaginal  puncture  and  irrigation  (following  labor)  ...  3 

Pelvic  abscess ;  vaginal  puncture i 

Miscellaneous  operations 6 

No  operative  procedure 12 
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(  (None  streptococcus)    ] 
Abortions  completed  in  hospital  i   (q^^  died)  V  .  •  lo 

Recoveries 104  or  75.9  per  cent 

Improved 17  "  12.4    "     " 

Unimproved i  "      .8    "     " 

Died 15  "10.9    "     " 

Operations  in  the  case  of  the  patients  who  died : 

Abdominal  and  vaginal 2 

D.  &  C.  and  irrigation 5 

D.  &  C.  and  irrigation  and  vaginal  puncture ^ 5 

D.  &  C.  and  vaginal  puncture  (following  labor) 1 

Miscellaneous i 

Abortion  completed  in  the  hospital i 

IS 

Streptococcus  pyc^enes  in  cases  of  abortion  or  following  labor : 

Total  number  of  cases 16 

Average  maximum  temperature 101.6**  F. 

Average  maximum  pulse 124 

Operations. 

Abdominal  and  vaginal 3 

D.  &  C,  irrigation. 2 

D.  &  C,  irrigation,  and  vaginal  puncture 6 

D.  &  C.  ind  irrigation  (following  labor) • i 

D.  &  C,  irrigation,  and  vaginal  puncture  ^following  labor) . .  4 

16 
Recoveries 4  or  25  per  cent. 

Improved 3  or  18.75  P^^  cent. 

Deaths   9  or  56.25  per  cent. 

In  16  then,  of  the  137  cases,  the  streptococcus  was  found.  The 
total  number  of  all  our  cases  (from  all  sources)  in  which  the 
streptococcus  was  found  is  40.  Consequently,  those  in  which 
this  organism  was  found  following  an  abortion  or  labor  formed 
40  per  cent,  of  the  total  number  of  streptococcus  cases  from  every 
source. 

Operations  in  the  Cases  which  Died. 

Abdominal  and  vaginal 2 

D.  &  C,  vaginal  puncture  and  irrigation 4 


ROBB   AND  SMITH  :   STREPTOCOCCUS   IN   GYNECCOXXSY. 


D.  &  C.  and  irrigation  (following  labor) i 

D.  &  C,  irrigation  and  vaginal  puncture  (following  labor) ...     2 

Furthermore,  we  find  5  cases  and  i  doubtful  case  which  were 
operated  upon  here  (abdominal  operation)  not  for  abortion,  but 
in  which  there  was  a  history  of  a  previous  abortion  or  labor  fol- 
lowed by  chills  and  fever  and  other  symptoms  pointing  to  in- 
fection, mild  or  otherwise. 

Cases  in  which  the  streptococcus  pyogenes  was  found  (from 
all  sources)  : 

Total  number  of  cases 40 

Average  maximum  temperature 101.2**  F. 

Average  maximum  pulse. 116 


Operations, 

Abdominal  operation  only 5 

Abdominal  and  vaginal 14 

D.  &  C.  and  irrigation  (following  abor- 
tion)         2 

D.  &  C,  irrigation  and  vaginal  puncture 
(following  abortion)    6 


D.  &  C,  irrigation  and  vaginal  puncture 

(following  labor)    4 

D.  &  C.  and  irrigation  following  labor. .     i 

Pelvic   abscess   evacuated    by    vaginal 

puncture    i 

Miscellaneous   7 

Recoveries   20  or  50  per  cent. 

Improved   ... 6  "    15 

Deaths   14  "    35 

Operations  in  the  Fatal  Cases, 

Abdominal  operation  only 4 

Abdominal  and  vaginal 3 

D.  &  C,  irrigation  and  vaginab  puncture 

following  abortion 4 

D.  &  C,  irrigation  and  vaginal  puncture 

following  labor 2 

D.  &  C.  and  irrigation  following  labor. .  i 
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19;  of  which  7,  or 
36.8  per  cent,  died. 


16  cases  in  which 
the  vagina  alone 
was  opened;  6,  or 
37.5  per  cent,  of 
the  patients  died. 
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Of  these  14  deaths  in  the  streptococcus  cases,  g,  or  64.3  per 
cent.,  were  in  cases  following  labor  or  abortion. 

We  find  that  in  all  cases  the  streptococcus  was  found  alone  or 
in  combination  in  the  following  order  of  frequency :  ( i )  Strepto- 
coccus alone;  (2)  Streptococcus  and  Staphylococcus  aureus;  (3) 
Streptococcus,  Staphylococcus  aureus  and  B.  coli  communis.  As 
to  the  regions  from  which  these  organisms  were  obtained  we 
might  say  that  in  all  cases  (except  3  in  which  they  were  found 
in  the  vagina),  the  organisms  were  obtained  from  the  uterus,  the 
adnexa,  the  cul-de-sac  or  from  several  of  these  situations.  In 
other  words,  the  organisms  were  present  in  places  which  were 
admittedly  not  their  normal  habitat. 

In  the  past  six  years  we  have  had  724  abdcnninal  sections  with 
a  total  of  25  deaths — ^a  mortality  of  3.45  per  cent.  In  7,  or  28 
per  cent,  of  the  deaths,  the  streptococcus  pyogenes  was  demon- 
strated. 

Number  of  streptococcus  cases  in  the  abdominal  sections  that 

recovered   12 

Number  of  cases  operated  upon  by  abdominal  section 19 

Number  recovered:  12,  or  63.2  per  cent,  leaving  a  mortality  of 
36.8  per  cent,  for  the  streptococcus  cases  in  which  an  abdominal 
section  was  carried  out. 
702  Rose  Building. 
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(With  three  illustrstions.) 


The  routine  examination  of  uterine  curettings  will  undoubtedly 
enable  us  in  many  instances  to  make  a  diagnosis  of  cancer  of  the 
fundus  in  its  very  earliest  stages,  while,  at  the  same  time,  it  will 
probably  demonstrate  that  cancer  of  the  body  of  the  uterus  is  of 
more  frequent  occurrence  than  has  been  generally  supposed.  The 
exact  ratio  between  the  incidence  of  cancer  of  the  body  of  the 
uterus  and  that  of  the  cervix  has  not  yet  been  clearly  shown. 
Tesson,  in  some  recent  statistics,  found  it  to  be  from  i  to  4  in 
10.  Some  authorities  give  the  proportion  as  i  in  50.  Pozzi,  in 
214  cases  of  cancer  of  the  uterus,  found  only  6  in  which  the  proc- 
ess was  confined  to  the  body.  Within  the  past  six  years  we  have 
met  with  6  cases  of  cancer  of  the  fundus  in  42  cases  of  cancer 
of  the  uterus,  i.e.,  once  in  every  7  cases  of  cancer  of  the  uterus. 

Unfortunately,  as  happens  also  in  cancer  of  the  cervix,  we  do 
not  often  meet  with  the  cases  in  their  incipiency.  Qinically 'there 
may  be  few,  if  any,  symptoms  of  cancer  of  the  body  of  the  uterus, 
even  although  the  condition  may  have  been  present  for  some  time. 
Hemorrhage  is  less  frequent  than  in  cancer  of  the  cervix,  and 
does  not  as  a  rule  appear  until  late  in  the  disease,  first,  because 
the  increase  in  the  number  of  blood-vessels  is  not  so  great  as  in 
cervical  growths;  and  secondly,  because  the  diseased  tissue  is 
much  better  protected  from  any  external  injury,  being  enclosed 
on  all  sides  by  the  uterine  wall. 

In  fact  there  are  no  pathognomonic  symptoms  and  in  many  cases 
the  patient  appears  to  be  in  the  best  of  health.  As  the  disease 
generally  occurs  in  women  between  50  and  60  years  of  age,  we 
should  always  be  on  our  guard  whenever  we  meet  with  a  patient 
who  gives  a  history  of  a  delayed  menopause,  or  with  a  watery  or 

'Read  before  the  Ginical  and  Pathological  Section  of  the  Geveland 
Academy  of  Medicine,  October,  1903. 
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bloody  discharge  between  the  periods,  or  if  after  the  menopause 
has  been  passed  at  irregular  or  stated  intervals  a  slight  watery  or 
bloody  discharge  is  noticed  on  h^  linen. 

Provided  that  cancer  of  the  body  is  recognized  before  it  be- 
comes macroscopically  evident  and  the  uterus  can  be  entirely  re- 
moved, the  prognosis  for  a  permanent  cure  is  good,  since  extension 
does  not  usually  take  place  until  late  in  the  disease,  and  generally 
is  not  found  in  the  operable  cases.  Nevertheless,  several  cases 
have  been  reported  in  which  there  was  secondary  involvement  in 
the  tubes  and  ovaries  at  a  relatively  early  stage  (Ries,  Lc^lein, 
Wehmer,  Reichel). 

In  an  analysis  of  30  cases  made  by  CuUen  at  the  Johns  Hopkins 
Hospital,  20,  or  60  per  cent,  of  the  patients  had  remained  free 
from  any  recurrence  after  periods  of  time  ranging  from  1 1  months 
to  6  years.  Steinbacb  reports  23  cases,  13  of  the  patients  remain- 
ing well  after  3  or  4  years.  Winter  reports  30  cases,  16  of  the  pa- 
tients showed  no  recurrence  after  5  years.  Two  out  of  our  three 
patients  are  still  living  and  well;  one  two  years  and  one  three 
years  after  the  radical  operation. 

The  association  of  myomatous  disease  with  adeno-carcinoma 
of  the  body  of  the  uterus  ;s  not  uncommon,  inasmuch  as  myomata 
are  so  prevalent.  As  a  rule,  however,  they  are  small  and  of  no  im- 
portance. In  some  instances  they  are  large  enough  to  produce 
symptoms  that  mask  the  cancerous  condition. 

The  history  of  our  cases,  in  brief,  is  as  follows : 

Case  L* — M.  E.  D.  (patient  of  Dr.  C.  M.  Hoover,  of  Alliance, 
Ohio).    Single ;  age  58 ;  occupation,  housework ;  menstruation  be- 

*This  patient  returned  June  18,  1904 — three  years  and  eight  months 
after  the  radical  operation-^complaining  of  having  had  some  colicky  pains 
in  the  lower  abdomen  off  and  on  during  the  previous  three  months.  In 
addition  to  these  pains  she  had  had  shooting  pains  in  the  vagina  and 
rectum.  In  January,  19014,  she  noticed  the  presence  of  some  blood  and 
mucus  when  the  bowels  were  moved.  In  other  respects  she  had  been 
feeling  very  well.  On  examination  the  vaginal  walls  seemed  perfectly 
free  everywhere.  In' the  pelvis  and  just  beneath  the  promontory  of  the 
sacrum  a  rounded,  somewhat  irregular  and  rather  hard  tumor,  of  the  size 
of  a  lemon,  could  be  palpated.  The  tumor  mass  was  firmly  attached  to  the 
anterior  rectal  wall  at  this  point.  Per  rectum  the  mass  could  be  felt  just 
beneath  the  mucosa  of  the  bowel.  Qn  opening  into  the  cul-de-sac  on  Jime 
29th  the  tumor  mass  wab  found  to  have  infiltrated  the  rectal  wall  to  such 
an  extent  that  a  radical  operation  was  contraindicated. 

This  case  demonstrates  that  although  the  disease  focus  was  removed 
while  it  was  apparently  confined  to  the  fundus  of  the  uterus,  metastases 
occurred  in  less  than  four  years. 
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gan  at  12,  irregular  until  about  20 ;  menopause  at  48.  Leucorrhea 
slight  in  amount 

"On  admission,  Oct.  23,  1900,  the  following  record  was  made: 
Has  had  'female  complaint'  for  20  years.  One-  year  ago  last 
July  ( 1898)  had  aching  and  swelling  in  lower*  abdohien.  In 
April  had  colicky  pains  and  bleeding  from  the  vagina  as  if  she 
was  going  to  menstruate ;  this  lasted  for  several  weeks ;  in  August, 
1900,  she  had  a  similar  attack  and  a  Regular  hemorrhage.' " 

"Her  previous  and  family  history  is  negative.  She  look^  worn ; 
weight  148  pounds ;  bowels  constipated ;  urination  frequent." 

Physical  examination  of  peliHs  and  abdomen. — Outlet  relaxed : 
vaginal  walls  prolapsing.  Cervix  in  axis.  Uterus  in  right  lateral 
flexion,  somewhat  enlarged,  movable.  Left  ovary  cystic,  not  ad- 
herent; right  ovary  not  made  out. 

The  urinary  sinalysis  showed  a  trace  of  albumin  and  a  few 
leucocytes  before  and  after  operation,  but  otherwise  nothing  ab- 
normal. On  October  24,  curetting  was  performed ;  the  material 
removed  was  more  abundant  than  usual  and  there  waa^.  consider-  i, 

able  hemorrhage.  Malignant  disease  having*  been  diagnosed  by 
examination  of  the  curettings,  on  October  30  a  yaginal  hystero- 
salpingo-oophorectomy  was  performed.  The  convalescence  was 
uninterrupted,  and  the  patient  wa«  discharged  from  the  hospital 
on  November  27,  in  good  health. 

Abstract  of  pathological  report. — Curettings. — ^These  are  abund- 
and  and  present  a  varying  appearance  on  microscopic  examination ; 
some  fragments  show  a  very  marked  glandular  hyperplasia,  while 
in  others  an  interstitial  endometritis  is  most  marked.  Where  the 
former  condition  prevails  the  surface  epithelium  consists  of  a 
single  layer  of  tall  columnar  cells  showing  cilia  in  places ;  the  cells 
are  crowded  together  and  form  a  fairly  regular  surface,  but  oc- 
casionally small  projecting  tufts  are  seen.  The  glands  are  enor- 
mously increased  in  number,  the  interstitial  tissue  being  reduced 
to  a  minimum ;  the  size  is  variable ;  most  of  them  are  small,  al- 
though a  number  of  large  glands  with  secondary  gland  formations 
within  them  are  encountered;  the  lumina  are  usually  regfular  iti 
outline  and  empty,  but  some  contain  blood,  a  clear  mucoid  secre- 
tion or  a  small  amount  of  debris.  The  glandular  epithelium  forms 
n  single  layer  of  tall  columnar  cells  closely  crowded  and  showing 
frequent  karyokinesis.  The  stroma  is  small  in  amount  and  seems 
completely  crowded  out  from  between  many  of  the  glands ;  it 
shows  considerable  cellular  infiltration  and  the!  vessels  are  nu- 
merop?.    Th^  appearance  of  th^  fragments  pres^lnt  a  typical  pic- 
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ture  of  th«  malignant  adenoma  as  described  by  Gebhard.  Other 
fragments  show  only  a  few  atrophic  glands  lined  by  normal  epi- 
thelium, while  the  stroma  is  very  dense  and  presents  considerable 
cellular  infiltration.  Still  other  fragments  show  a  condition  inter- 
mediate between  these  two  extremes. 

Diagnosis. — Adenoma  malignum  corporis  uteri.  The  uterus 
measures  7.5  cm.  in  length,  4  cm.  in  width  at  the  comua  and  2.75 
cm.  in  thickness ;  it  weighs  38  gm. ;  the  external  appearance  is 
nonnal.  On  sectimi  the  cervical  canal  shows  submucous  ecchy- 
'moses  due  to  the  former  curetting;  the  uterine  cavity  measures 
3-5  X  1-75  cm.  It  is  slightly  yellowish  in  color  with  hemorrhagic 
areas.  Near  the  fundus  on  the  posterior  surface  is  a  small  area, 
7  cm.  in  diameter,  slightly  elevated,  granular,    showing   a    few 


Fig,  1 
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minute,  dilated  and  cystic  glands.  Lower  down  on  the  posterior 
uterine  wall  is  a  second  similar  area,  about  3  cm.  in  length.  The 
remainder  of  the  uterine  cavity  is  smooth.  In  the  left  lateral  wall 
is  a  small,  interstitial  myoma,  less  than  i  cm.  in  diameter  (Fig.  i). 
The  right  tube  and  ovary  are  normal,  except  for  a  few  light  adhe- 
hesions.  The  left  tube  and  ovary  are  bound  together  by  adhe- 
sions ;  the  tube  is  thickened  and  ocduded ;  the  ovary  is  distended 
by  a  Graafian  follicle  cyst  the  size  of  a  walnut. 

Microscopically  the  uterine  mucosa  is  scanty,  most  of  it  having 
been  curetted  away.  \v  nen  present,  it  shows  a  condition  similar 
to  that  seen  in  the  curettings.  Remnants  are  found  on  the  rough- 
ened areas  noted  macroscopically.  The  muscularis  is' normal  and 
is  not  invaded  by  the  neoplasm.    The  ri^ht  tube  shows  a  slight 
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chronic  endosalpingitis  with  a  few  surface  adhesions.  The  right 
ovary  presents  surface  adhesions  and  the  usual  senile  changes. 
The  left  tube  is  thickened  by  a  diffuse  chronic  salpingitis.  The 
lef*t  ovary  shows  surface  adhesions  and  a  follicular  hypertrophy. 
Case  II. — J.  S.  (patient  of  Dr.  Dorman,  of  Ashtabula,  Ohio). 
Age  40;  married  for  17  years;  Il-para,  the  last  labor  8  years  ago, 
the  first  instrumental;  i  miscarriage  12  years  ago.  The  menses 
began  at  11,  regular,  occasionally  painful,  duration  one  week  usu- 
ally, but  of  late  more  profuse  and  of  longer  duration;  flowing 
when  admitted.    Leucorrhea,  moderate  in  amount. 

The  present  trouble  began  about  one  year  ago  with  profuse 
menstruation  which  is  becoming  more  pronounced  every  month. 
She  has  had  several  severe  hemorrhages  and  on  admission  had 
been  flowing  continuously  for  17  days.  During  the  past  week  she 
has  noticed  low  down  in  the  right  iliac  region  a  tumor  as  large 
as  an  apple ;  there  has  been  occasional  pain  in  the  lower  abdomen ; 
the  bowels  are  loose ;  the  patient  is  anemic,  the  hemoglobin  being 
55  per  cent.  The  inguinal  glands  on  the  left  side  are  slightly 
enlarged. 

The  urine  showed  a  faint  trace  of  albumin  before,  together  with 
a  few  hyaline  casts  after,  operation. 

Pelvic  examination. — Outlet  relaxed,  cervix  far  back  and  crosses 
axis  of  vagina,  moderately  deep  bilateral  laceration.  Filling  the 
cervical  canal  is  felt  a  friable  polypus.  The  uterus  is  enlarged 
and  irregular  in  outline,  suggesting  a  myoma.  Both  ovaries  are 
small  and  freely  movable. 
On  March  14,  patient  was  curetted,  the  material  being  abundant. 
On  March  20,  a  combined  vaginal  and  abdominal  pan-hysterec- 
tomy was  performed.  Convalescence  was  uninterrupted  except 
for  a  brief  rise  of  temperature  with  slight  aphasia  for  a  few  days 
after  the  operation.  The  hemoglobin  was  75  per  cent,  when  the 
patient  was  discharged,  April  22,  1901. 

The  microscopical  examination  of  the  curettings  shows  the  sur- 
face of  the  cavity  to  be  very  irregular,  numerous  finger-like 
growths,  varying  in  length  and  shape,  being  present.  The  central 
stroma  of  these  is  somewhat  loose  and  densely  infiltrated  with 
leucocytes.  The  epithelial  covering  consists  of  a  single  layer,  or 
more  often  of  two  or  more  layers.  Many  of  the  processes  con- 
sist of  epithelial  cells  without  any  stroma.  When  occurring  in 
a  single  layer  the  epithelial  cells  show  elongate  oval  nuclei,  stain- 
ing fairly  uniformly.  Hyperchromatic  forms  are  also  found.  The 
nuclei  of  the  stratified  epithelium  vary  in  size,  shape  and  intensity 
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of  staining ;  a  few  very  large  forms  with  excess  of  chromatin  oc- 
cur ;  karyokinetic  figures  are  often  seen.  There  is  marHpd  leuco- 
cytic  infiltration  of  the  epithelial  covering  and  degenerated  areas 
occur  in  it.  The  glands  are  enormously  increased  in  number  and 
vary  from  the  normal  to  typically  malignant  forms.  They  are 
very  irregular  in  size  and  shape,  are  oftfti  lined  by  stratified  epi- 
thelium and  present  villous-like  epithelial  tufts,  with  or  without 
stroma,  extending  into  the  gland  lumen  and  often  reaching  the 
^tage  of  secondary  gland  formation.  Some  of  the  gland  spaces 
are  completely  filled  with  epithelium ;  others  contain  desquamated 
and  degenerated  epithelium,  leucocytes  or  a  mucinous  material. 
The  epithelium  for  the  most  part  is  pale,  swollen  and  somewhat 
•degenerated.  It  is  infiltrated  with  leucocytes  and  shows  a  few 
karyokinetic  figures ;  in  some  places  the  nuclei  are  very  irregular 
in  size  and  shape  and  show  an  excess  of  chromatin.  The  stroma 
is  fairly  abundant,  although  crowded  out  from  between  many  of 
the  glands,  it  is  densely  infiltrated  with  leucocytes,  except  in  the 
deeper  part.  Blood-vessels  are  very  numerous.  In  places  the 
tissue  is  quite  necrotic. 

Diagnosis, — Adeno-carcinoma  corporis  uteri.  The  tissues  re- 
moved by  hysterectomy  consist  of  the  myomatous  uterus  with 
both  ovaries  and  Fallopian  tubes.  The  uterus  measures 
14  cm.  in  length,  8  cm.  in  its  antero-posterior  di- 
ameter, 13  cm.  in  width  at  the  cornua,  5.5  cm.  in  width 
at  the  internal  os.  The  peritoneal  surface  is  smooth  except  near 
the  left  cornu,  where  a  small  myomatous  nodule,  1.5  cm.  in  di- 
ameter, can  be  felt  in  the  posterior  wall ;  near  it  afe  several  small- 
er ones  the  size  of  peas.  The  uterine  walls  are  thick  and  pale. 
averaging  3  cm.  in  thickness;  the  uterine  cavity  is  4.6  cm.  in 
width.  In  the  anterior  wall  of  the  uterus  and  filling  the  greater 
part  of  its  cavity  is  a  myoma  5.5  x  4.4  cm.,  partly  submucous  and 
partly  interstitial ;  its  surface  is  more  or  less  rough,  especially 
at  the  upper  margin.  The  tumor  is  quite  firm,  except  at  its  lower 
part  where  it  is  necrotic  and  yellowish-white  in  color.  The  left 
«ide  of  the  uterine  cavity  extending  down  to  within  1.5  cm.  of 
the  internal  os,  and  part  of  the  anterior  wall  present  numerous 
little  outgrowths,  2.5  mm.  high,  separated  by  furrows  or  sulci. 
They  are  most  in  evidence  at  the  left  cornu.  The  growth  has  in- 
vaded the  underlying  muscularis  to  a  depth  of  i  cm.  in  one  place. 
The  remaining  mucoj^a  of  the  uterine  cavity  is  smooth  but  some- 
what injected  near  the  lower  margin  of  the  large  myoma;  the 
mucosa  of  the  cervix  is  apparently  hypertrophied  (Fig.  2). 


Microscopically,  the  cervix  shows  a  marked  interstitial  cervi- 
citis. The  mucosa  of  the  body,  except  in  the  papillary  area,  is 
tliin ;  the  glands  are  few  in  number  and  lined  by  normal  pale 
epithelium.  The  surface  epithelium,  usually  in  a  single  layer  of 
irregular  cells,  is  occasionally  stratified,  but  shows  no  apparent 
signs  of  malignant  disease.  The  stroma  shows  a  marked  inter- 
stitial endometritis;  the  papillary  area  shows  typical  adeno-car- 
cinoma,  the  appearance  being  similar  to  those  described  in  the 
curctlings.  The  margin  is  rather  abrupt  both  in  the  mucosa  and 
also  in  the  miiscularis:  the  latter  shows  a  slight  cellular  infiltration 


Fig.  2. 

Ijefore  the  advancing  growth,  but  at  a  short  distance  from  it,  it  is 
normal.  The  characteristic  feature  of  the  growth  is  the  large 
number  of  glands  of  moderate  size  and  lined  by  a  single  layer  of 
epithelium  suggesting  the  malignant  adenoma  of  Gebhard.  The 
large  myoma  shows  more  or  less  complete  hyaline  degeneration. 
At  its  lower  border  it  is  quite  necrotic  with  dense  leucocytic 
infiltration. 

The  right  ovary  shows  a  slight  oophoritis  and  chronic  peri- 
oophoritis. 

The  right  tube  shows  an  acute  catarrhal  salpingitis.  There  is 
dense  cellular  infiltration  and  the  lumen  contains  a  small  amount 
of  purulent  exudate.    The  left  ovary  and  tube  are  normal. 

Case  III. — J.  McG. ;  age  52;  married  26  years;  Ill-para,  oldest 
child  25,  youngest  20;  2  miscarriages,  last  22  years  ago.    Patient 
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well  nourished,  weighs  165  pounds.  The  menses  began  at  13; 
last  regular  period  2  years  ago. 

Present  trouble. — For  the  past  ten  months  the  patient  has  had 
a  slight  leucorrheal  discharge  with  some  odor,  and  more  or  less 
bloody,  the  color  having  been  brighter  of  late. 

The  general  physical  examination  was  negative.  The  urine  was 
normal  before  operation;  afterwards  it  showed  a  faint  trace  of 
albumin  and  red  and  white  blood  cells. 

Pelvic  examination, — Outlet  relaxed;  cervix  in  axis;  posterior 
lip  somewhat  irregular ;  uterus  sagging  in  pelvis,  somewhat  small- 
er than  normal,  movable ;  fundus  forward ;  lateral  structures  not 
clearly  made  out  but  no  adhesions  detected. 

On  June  18  the  uterus  was  curetted  and  a  portion  of  the  cervix 
was  excised  for  microscopical  examination.  The  curettings  were 
abundant,  15-20  times  the  normal  amount.  Anedo-carcinoma 
was  diagnosed  from  the  microscopical  examination.  Vaginal  hys- 
terectomy was  performed  June  27,  1902.  The  convalescence  was 
uninterrupted. 

The  pathological  appearance  of  the  curettings  varies  in  the  dif- 
ferent fragments.  As  a  rule  the  surface  epithelium  forms  little 
tufts  with  or  without  a  stroma  basis ;  the  epithelial  cells  are  mostly 
columnar  but  some  are  cuboidal.  They  \rary  from  two  to  many 
layers  in  thickness;  the  cells  differ  in  size;  the  nuclei  lack  uni- 
formity in  size,  shape  and  position  within  the  cell,  and  the  in- 
tensity of  staining.  A  formation  of  new  glands  from  the  surface 
can  be  seen.  Large  numbers  of  leucocytes  occupy  spaces  between 
the  epithelial  cells.  The  glands  are  very  numerous  and  in  some 
areas  completely  displace  the  stroma.  They  vary  in  size  and 
shape,  some  being  much  hypertrophied  and  showing  secondary 
glandular  formation  within  their  lumina.  The  glandular  epitheli- 
um is  stratified  and  often  completely  fills  the  cavity ;  otherwise  the 
lumina  are  of  various  sizes  and  shapes  and  contain  desquamated 
epithelium,  leucocytes  and  necrotic  debris.  The  epithelium  is  in- 
filtrated with  many  leucocytes.  The  cells  vary  in  size  and  the 
nuclei  also  differ  markedly  in  size  and  staining  qualities;  many 
karyokinetic  figures  are  found.  The  stroma  in  the  most  affected 
areas  is  almost  completely  crowded  out  by  the  large  masses  of 
epithelium.  Elsewhere  it  is  less  reduced  and  shows  large  numbers 
of  vessels  and  more  or  less  cellular  infiltration. 

Diagnosis, — Adeno-carcinoma  corporis  uteri.  The  uterus  re- 
moved by  vaginal  hysterectomy  measures  1 1.5  cm.  in  length 
and  8  cm.  transversely.    At  the  right  comu  a  small  part  of  the 
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tube  is  found,  3.5  cm.  long  and  .5  cm.  in  diameter.  The  cer- 
vix  appears  about  normal  except  for  the  loss  of  a  wedge  of 
tissue  removed  for  examination  at  the  present  operation.  The 
uterine  mucosa,  about  2  mm.  thick,  is  somewhat  injected,  but 
otherwise  normal,  except  for  an  area  about  2.5  cm.  in  width  near 
the  right  comu  where  a  finely  lobulated,  soft,  friable,  yellowish- 
white  papillary  or  cauliflower-like  growth  is  found.  This  projects 
above  the  surrounding  level  and  also  hangs  downward  somewhat 
like  a  polyp  over  the  normal  mucosa  at  its  lower  limits.     The 


Fig.  3. 

growth  also  invades  the  muscularis  below  it,  the  boundary  line  be- 
tween the  two  being  indistinct. 

The  uterine  wall,  as  a  rule,  is  somewhat  thickened,  but  beneath 
the  neoplasm  it  is  but  half  as  thick  as  on  the  <:q)posite  side  in  a 
similar  position.  The  portion  of  Fallopian  tube  seems  normal 
(Fig- 3)- 

Microscopically  the  cervix  uteri  shows  a  slight  cervicitis;  the 
endometrium  of  the  corpus,  as  far  as  the  limits  of  the  polypoid 
growth,  is  thin  with  few  glands  of  normal  appearance  and  with 
a  dense  stroma,  the  surface  epithelium  being  nearly  normal.  The 
border  of  the  neoplasm  is  rather  sharply  marked.  It  is  a  typical 
«deno-carcinonia,  consisting  of  large  glands  showing  the  forma- 
tion of  secondary  glands  within  the  main  lumina  and  usually  com- 
pletely filled  by  the  proliferating  epithelium.  The  stroma  is  scanty 
and  infiltrated  with  leucocytes,  the  appearances  being  similar  to 
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INTRODUCTION 

THE  several  subjects  comprising  this  research  were 
suggested  by  practical  experience  in  the  operating  room. 
As  most  of  our  exact  knowledge  of  human  functions  has 
been  gained  by  animal  experimentation,  it  would  seem  to  be  safe 
to  apply  the  laws  thus  obtained  to  surgical  practice.  This  is 
more  particularly  true  of  the  vascular  and  nervous  systems.  Upon 
the  ready  and  the  exact  application  of  such  laws  depend  the 
immediate  results  of  many  operations. 

This  research  extended  over  three  years,  during  which  time 
the  results  were  clinically  compared  and  applied  in  an  active 
operative  practice.  It  was  exceedingly  gratifying  to  note  the 
close  correspondence  between  the  phenomena  observed  in  the 
operating  room  and  in  the  laboratory. 

While  surgical  anatomy  occupies  a  conspicuous  place  in 
literature,  surgical  physiology,  although  almost  as  important,  is 
all  but  unknown.  Unknown,  because  the  physiologic  laboratory 
is  a  comparatively  recent  creation,  whose  important  surgical 
relations  are  scarcely  appreciated. 

The  experimental  data,  tracings,  specimens,  etc.,  have  been 
preserved,  and  there  is  no  statement  made  that  may  not  be  verified. 
A  sufficient  number  of  illustrations  have  been  added  to  elucidate 
the  text.  Unless  otherwise  specified  the  experiments  were  made 
on  dogs,  taken  unselected  as  they  were  supplied  by  the  laboratory 
servant.  Every  precaution  was  taken  to  inflict  as  little  pain  or 
distress  as  possible. 
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on  the  effect  of  severing  and  of  mechanically  irritating 

THE  VAGI 

(The  Protocols  of  the  nine  experiments  on  dogs,  of  which  the  following  is  a 
summary,  are  published  In  the  original  essay.) 

In  the  dog  the  sympathetic  fibres  run  in  a  common  trunk  with 
the  vagus  proper.  Therefore  this  nerve  has  been  designated  the 
vago-sympathetic,  so  that  allowance  must  be  made  for  the 
sympathetic  factor.  Picking  up  the  artery  and  nerve  together 
and  bringing  th«m  up  in  the  wound,  making  an  ordinary  blunt 
dissection  and  separating  these  structures  from  their  surrounding 
tissues,  produced  slight  effect  upon  the  circulation  and  respiration. 
On  separating  the  nerve  from  the  artery  by  means  of  blunt  dis- 
section comparatively  slight  eflfects  were  noted.  Grasping  the 
nerve  with  the  forceps  produced,  in  most  instances,  a  rise  in  the 
blood-pressure  and  a  slowing  of  the  respiration.  Dragging  dowii 
upon  the  nerve  produced  a  marked  effect.  Picking  up  the  nerve 
and  rubbing  it  up  and  down,  between  the  fingers,  producing  as 
much  irritation  as  possible,  caused  a  very  distinct  slowing  of  the 
respiration,  and  in  most  instances  a  rise  in  the  blood-pressure. 
Occasionally,  however,  there  would  be  a  temporary  fall  with  a 
marked  increase  of  the  length  of  the  heart  strokes,  indicating  an 
inhibitory  effect.  In  no  instance  was  the  heart  completeiv 
inhibited.  Grasping  the  nerve  with  two  hemostatic  forceps  and 
so  manipulating  and  irritating  it,  by  sliding  the  forceps  up  antl 
down,  as  to  finally  we'ar  the  nerve  in  two,  produced  in  most 
instances  a  rise  in  the  blood-pressure,  and  usually  a  very  decided 
slowing  in  the  respiration.  Not  only  was  the  respiration  slowed, 
but  the  amplitude  was  diminished.  It  required  some  time  before 
the  normal  rapidity  and  the  amplitude  were  regained.  No  amount 
of  mechanical  irritation,  even  to  the  extent  of  mechanically 
destroying  the  vagi,  produced  an  arrest  of  the  heart's  action. 
Severing  one  vagus  was  attended  by  comparatively  little  effect 
upon  either  respiration  or  circulation.  Usually  there  was  a  slight 
rise  in  the  blood-pressure,  and  a  slight  decrease  in  the  frequency 
of  respiration  with  an  increase  in  the  amplitude.  The  blood- 
pressure  curve  remained  regular,  and  no  particular  effect  upon 
the  amplitude  of  the  excursion  of  the  manometer  was  noted. 
However,  on  severing  both  vagi  the  blood-pressure  rose  con- 
siderably, ran  an  uneven  course,  the  frequency  of  the  heart's 
action  was  much  increased  and  the  length  of  the  stroke  shortened. 
Respirations  were  greatly  decreased  in  frequency,  and  the  ampli- 
tude of  the  respiratory  excursion  was  markedly  increased,  so 
that,  as  nearly  as  could  be  estimated,  the  loss  occasioned  by  the 
respiratory  action  was  about  counterbalanced   by  the  increased 
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amplitude  of  the  excursion.  The  respiratory  mechanism  was 
much  more  affected  than  the  circulatory  and  exhilnted  early  signs 
of  exhaustion. 

CLINICAL  OBSERVATIONS 

Case  1:  Excision  of  the  right  vagus  together  with  all  the 
venous  and  arterial  trunks  on  that  side,  in  operation  for  malignant 
disease ;  respiratory  failure  after  the  operation ;  recovery. 

John  W.,  aged  30  years  and  11  months,  had  had  a  very 
large  median  epithelioma  of  the  lower  lip  removed.    He  returned 
to  the  hospital  because  of  tumors  on  both  sides  of  the  neck; 
the  glands  were  extensively  involved ;  those  on  the  left  side  were 
removed  at  a  separate  operation.    The  dissection  was  extensive, 
involving  the  removal  of  the  external  jugular  vein,  the  external 
carotid  artery,   the  submaxillary  and  parotid  glands,  exposing 
by  close  dissection  the  common  carotid   artery   and   the   vagus 
nerve.     Two  weeks  later  the  right  side  was  operated.     A  chain 
of  glands  along  the  internal  jugular  vein   was   so  extensively 
involved  that  on  reaching  this  point  it  was  found  necessary  to 
sacrifice  both  jugular  veins,  the  common  carotid  artery  and  its 
branches.     The  artery  was  separated  from  the  vagus,  but  on 
carrying  the  dissection  higher  it  was  found  that  the  vagus  was 
so  directly  involved  in  the  growth  that  it  was  necessary  to  sacrifice 
it.    A  consultant  made  a  pulse  count  both  before  and  after  sever- 
ing the  nerve.     The  heart  became  accelerated   four  beats  per 
minute.     No  other  effect  was  noted.      Respirations    were    not 
affected.    A  hypodermic  injection  of  1/100  grain  of  atropin  was 
previously  given.     The  dissection  was  then  carried  up  behind 
the  angle  of  the  jaw,  including  the  submaxillary  and  the  parotid 
glands,  the  facial  artery  and  nerve,  and  all  the  soft  parts.    The 
vagus  was  then  severed  just  below  the  point  at  which  the  superior 
laryngeal  is  given  off.    This  nerve  and  the  lingual  were  laid  bare 
in  the  dissection.    The  dissection  was  carried  far  behind  the  angle 
of  the  jaw,  and  the  vessels  were  so  deeply  severed  as  to  leave  an 
insufficient  length  for  applying  a  ligature.    By  meang  of  a  small 
curved  needle,  armed  with  silk,  the  deep  structures  around  these 
vessels  were  picked  up,  forming  a  close  purse-string,  which  when 
tied  closed  them.    During  the  latter  part  of  the  operation  the  res- 
pirations were  considerably  slowed  and  the  patient  became  some- 
what cyanotic.  The  wound  was  then  closed  after  completelyarrest- 
ing  the  hemorrhage.   The  sympathetic  nerve  was  laid  bare  through- 
out most  of  its  course,  the  superior  cervical  gfanglion  lying  upon  the 
tloor  of  the  wound  was  wholly  exposed.    After  closing  the  wound 
by  bringing  together  as  far  as  possible    its    deeper   portions   by 
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means  of  catgut  sutures,  the  patient  was  sent  to  the  ward. 
Directly  afterward  he  was  reported  to  be  in  a  critical  condition 
due  to  respiratory  failure.  Upon  arriving  at  the  bedside,  I  found 
the  house  surgeon  maintaining  artificial  respiration.  While 
observing  the  patient  I  noticed  fresh  blood  on  the  dressings,  indi- 
cating a  dangerous  hemorrhage.  Hastily  cutting  away  the  dress- 
ings and  laying  open  the  wound,  I  thrust  my  hand  into  the  upper 
angle  from  which  the  hemorrhage  came.  Although  this  was 
quickly  done  there  was  a  great  loss  of  blood.  With  my  hand 
grasping  his  throat  he  was  replaced  upon  the  ward  ambulance  and 
taken  to  the  operating  room,  the  house  surgeon  maintaining,  as 
well  as  he  could,  artificial  respiration  on  the  way.  On  returning 
to  the  operating  room  the  large  vessels  were  clamped  and  the 
forceps  allowed  to  remain.  The  patient  was  removed  from  the 
ward  to  the  operating  room  on  account  of  want  of  light.  Ice 
and  heat  were  alternately  applied,  which  helped  to  restore  the 
respiratory  action.  He  was  given  subcutaneous  injections  of 
saline  solution  and  1/200  grain  of  strychnin  every  half  hour.  At 
the  end  of  twenty-four  hours  the  forceps  were  removed,  and  at 
no  time  after  recovery  from  immediate  effects  of  the  operation 
were  there  observed  any  unusual  respiratory  or  circulatory  symp- 
toms. Patient  made  a  good  recovery.  The  microscopic  exami- 
nation of  the  growth  showed  a  large  number  of  inclusion  cells, 
indicating  a  marked  malignancy.  There  was  considerable  hoarse- 
ness for  two  weeks,  after  which  it  gradually  disappeared.  The 
respiratory  failure  in  this  case  was  in  full  accord  with  the  experi- 
mental evidence. 

Case  2  (Abstract) :  In  removing  glandular  metastases,  fol- 
lowing total  laryngectomy  for  carcinoma,  the  left  carotid  artery 
and  vagus  were  involved.  The  pulse  and  respirations  were 
observed  during  the  excision  and  after  it.  A  hypodermic  injec- 
tion of  1/100  grain  of  atropin  was  given  twenty  minutes  before 
the  operation  was  begun.  The  nerve  was  severed  by  a  quick  snip 
of  the  scissors.  There  was  some  hoarseness  for  several  days,  after 
which  it  gradually  disappeared.  No  other  eflFects  were  noted. 
The  patient  made  a  good  recovery. 

Case  3 :  See  report  under  closing  the  carotid  artery.  In  this 
patient  the  vagus  was  resected.  *One  1/100  grain  of  atropin  was 
administered  prior  to  the  ojperation.  No  immediate  effects  were 
noted.    The  voice  could  not,  for  obvious  reasons,  be  observed. 

Case  4  (Abstract)  :  A  full  charge  from  a  shot  gun,  whose 
muzzle  was  within  a  few  inches  of  the  patient's  neck  when  dis- 
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charged,  entered  the  neck  in  the  upper  part  of  the  carotid  triangle. 
The  artery  was  torn  off  and  the  nerve  lacerated.  The  wadding 
and  shot  were  firmly  packed  upon  and  driven  into  the  torn  nerve 
and  other  structures  of  the  neck.  The  pulse  was  reduced  to 
42  beats  per  minute.  Respirations  were  slow,  exhibiting  quick- 
ened respiratory  action  with  lengthened  pause  and  prolonged 
expiratory  action.  The  slow  pulse  continued  more  than  two 
hours,  after  which  the  "vagal**  mechanism  went  into  resolution 
and  an  extremely  rapid  cardiac  action  followed. 

Case  5  (Abstract)  :  In  removing  a  mixed  tumor  of  the 
parotid,  the  dissection  was  carried  for  some  distance  upon  the 
carotid  and  the  vagus.  While  freeing  the  nerve  near  the  level 
of  the  tip  of  the  styloid  process  the  pulse  dropped  from  90  to  5C. 
The  wound  was  almost  bloodless,  exhibiting  the  various  struc- 
tures in  plain  sight.  A  4%  solution  of  cocain  was  applied  upon 
a  piece  of  cotton  and  the  dissection  carried  elsewhere.  After 
three  minutes  the  dissection  of  the  vagus  was  again  resumed. 
Meanwhile,  the  pulse  had  returned  to  86.  During  the  remainder 
of  the  resection  of  the  vagus  there  was  no  appreciable  alteration 
in  the  heart's  action,  in  spite  of  a  more  severe  manipulation  than 
had  before  been  given.  The  depth  of  the  tumor  not  having  been 
anticipated  no  atropin  had  been  administered.  This  case  illus- 
trated the  effect  of  stimulation  of  the  upper  portion  of  the  vagus, 
notably  near  the  point  at  which  the  superior  laryngeal  is  given  off. 
This  nerve  trunk,  though  not  seen  at  the  time,  might  have  con- 
tributed to  the  cardiac  phenomena  from  indirect  violence. 

Case  6  (Abstract)  :  Emergency  removal,  without  anes- 
thesia, of  a  large  goitre  in  unconsciousness  from  asphyxia.  Vagus 
clamped.    Recovery. 

Preliminary  administration  of  1/100  grain  of  atropin ;  inclu- 
sion of  vagus  nerve  in  large  forceps ;  no  cardiac  inhibition ; 
artificial  respiration. 

Female,  aged  64 ;  had  had  a  goitre  12  years,  which  during  the 
six  months  preceding  the  operation  had  rapidly  developed.  The 
tumor  was  large,  quite  firm,  deeply  situated  in  the  neck,  extending 
well  down  behind  the  sternum  and  clavicle,  displacing  the  apex 
of  the  lung  and  producing  a  compression  of  the  trachea  against 
the  vertebral  column.  The  tumor  was  so  firmly  fixed  as  to  bi^ 
scarcely  movable.  During  two  months  she  had  been  obliged  to 
make  use  of  the  extraordinay  muscles  of  respiration.  The  devel- 
opment of  the  platysma  was  remarkable.  In  each  inspirator} 
effort  the  contraction  of  the  muscle  was  so  powerful  as  to  draw- 
down the  angles  of  the  mouth,  lower  lip,  and  the  integument  of 
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the  lower  part  of  her  face,  to  throw  in  vertical  folds  the  entire 
surface  of  her  neck  and  upper  thorax,  and  to  entirely  change 
the  aspect  of  the  neck  and  face.  The  lower  jaw,  meanwhile,  was 
carried  fixedly  forward  and  upward.  By  this  means  she  was  able 
to  so  slightly  relieve  the  pressure  upon  the  trachea  as  to  accom- 
plish a  stridulous  though  scant  exchange  of  air.  It  was  planned 
to  expose  the  tumor  under  local  anesthesia,  then  try  to  relieve  the 
obstruction  by  elevating  the  tumor  while  administering  general 
anesthesia.  She  was  placed  upon  the  table,  but  was  absolutely 
unable  to  breathe  in  a  lying  posture.  She  struggled  for  breath, 
sprang  up  in  a  sitting  posture,  then  gasping,  turned  cyanotic, 
became  unconscious,  and  fell  apparently  lifeless  on  the  table.  At 
a  single  stroke  with  a  scalpel  the  tumor  was  laid  bare,  then  literally 
torn  out,  while  the  blood  from  the  many  torn  vessels  flooded  her 
face  and  neck.  Artificial  respiration  was  in  the  meantime  b^;un. 
The  hemorrhage  was  first  controlled  by  firm  gauze  packing,  then 
with  a  large  forceps  the  common  carotid,  jugular  vein,  and  vagus 
nerve  were^  grasped  en  masse  below  and  likewise  above,  com- 
pletely controlling  the  hemorrhage.  The  operation  was  performed 
in  about  45  seconds.  The  patient  had  been  given  1/100  grain  of 
atropin  previous  to  the  operation,  which  prevented  any  cardiac 
inhibition,  although  the  vagus  was  crushed  at  the  point  of  clasp- 
ing. The  operation  was  completed  without  her  knowledge.  She 
said  afterwards  that  she  believed  she  was  dying  and  was  con- 
scious that  something  was  done,  but  had  no  pain.  Patient  made 
a  good  recovery. 

ON"  THE  EFFECT  OF   INTRAVENOUS  INFUSION   OF  SALINE  SOLUTION' 

SUMMARY  OF  SIXTT-ONB  BXPERIMBNTS 

Circulation:  The  intravenous  injection  of  saline  solution  at 
or  near  normal  temperature  into  the  circulation  of  the  animal 
from  a  height  producing  a  pressure  greater  than  that  of  the  blood 
usually  caused  a  rise  in  the  blood-pressure.  The  beginning  of 
this  rise  appeared  as  soon  as  the  force  of  the  stream  was  added 
to  that  of  the  circulation.  The  rise  was  sometimes  abrupt,  some- 
times gradual,  appearing  at  once  or  after  a  lapse  of  a  short  time. 
In  almost  every  instance  a  point  was  soon  reached  above  which 
no  amount  of  saline  solution,  irrespective  of  the  height  to  which 
the  bottle  was  elevated,  could  raise  it.  As  a  rule  the  increase  in 
the  height  of  the  blood-pressure  was  but  slight,  varying  from 
two  to  six  or  eight  millimetres  of  mercury.  The  cases  in  which 
there  was  no  immediate  rise  after  the  beginning  of  the  infusion 
were  mostly  those  in  which  there  has  been  some  previous  alter- 
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ation  in  the  blood-pressure.  In  a  small  number  of  the  experi- 
ments there  was  immediate  temporary  fall.  This  was  usually 
rather  abrupt,  and  in  every  instance  a  recovery  to  the  previous 
level  was  made  or  the  pressure  went  even  higher. 

The  character  of  the  heart-strokes  in  many  instances  was 
not  altered ;  but  in  cases  :n  which  it  was,  an  increase  in  the  length 
of  the  stroke  occurred.  The  frequency  of  the  heart  beats  was 
usually  diminished.  The  general  characteristics  of  the  blood- 
pressure  appeared  from  the  time  at  which  it  reached  its  maximum 
height,  after  the  beginning  of  the  flow,  to  the  time  when  the 
beginning  of  the  final  decline  occurred.  The  curve  was  remark- 
ably even.  If  at  the  beginning  of  the  flow  the  curve  was  irregular 
the  saline  injection  usually  prevented  its  continuation,  establishing 
a  mean  level.  When,  as  a  result  of  the  continuous  flow,  death 
was  produced  by  an  excessive  amount,  the  beginning  of  the  death 
phenomena  was  marked  by  the  gradual  decline  in  the  blood- 
pressure  and  in  no  instance  was  it  possible  to  stop  the  downward 
tendency.  The  heart-beats  composing  this  curve  were  character- 
ized by  their  becoming  for  a  time  increasingly  longer,  then 
gradually  shorter,  until  the  last  beat.  The  frequency  was  gener- 
ally diminished  from  the  beginning  of  the  final  decline,  and  if, 
during  this  descending  curve,  the  animal  executed  a  respiratory 
movement,  even  though  it  were  but  a  gasp,  a  very  marked  altera- 
tion in  the  blood-pressure  curve  was  produced,  that  is  to  say,  the 
final  descending  curve  presented  the  essential  characteristics  of 
death  from  asphyxia. 

The  preceding  remarks  apply  to  the  experiments  in  which 
normal  saline  solution  at  the  temperature  of  the  body  was  given 
to  normal  animals  in  a  continuous  injection  until  death.  If  at 
any  time  after  a  sufficient  amount  of  saline  had  been  administered 
to  raise  the  blood-pressure  to  the  maximum  the  animal's  foot  was 
burned,  or  other  injury  inflicted,  an  additional  rise  would  follow. 
This  rise,  however,  was  not  so  high  as  in  the  cases  in  which  no 
infusion  had  been  previously  given.  It  was  observed  that  chloro- 
form, even  the  inhalation  of  a  few  drops,  caused  an  immediate 
but  gradual  fall  in  the  blood-pressure,  in  many  instances  the 
fall  being  marked.  Ether,  as  a  rule,  produced  no  change  upon 
the  blood-pressure.  The  effect  of  chloroform  was  the  more 
marked  the  greater  the  amount  of  saline  that  had  been  previously 
given.  As  to  the  effect  of  administering  the  saline  at  different 
rates  of  flow,  the  more  rapidly  it  was  introduced,  the  more  quick!} 
the  blood-pressure  reached  the  highest  point  in  that  particular 
case,  but  the  final  height  would  be  the  same.     When  introduced 
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with  great  rapidity  the  animal,  though  under  full  surgical  anes- 
thesia, would  respond  in  a  peculiar  subconscious  way,  showing  a 
tendency  to  struggle. 

The  Effect  upon  the  Blood  Itself:  On  making  blood-counts 
by  means  of  a  Thoma-Zeiss  instrument  before  and  during  the 
saline  infusion  a  decrease  on  the  number  of  red  cells  was  usuallv 

• 

shown.     The  blood-counts,  however,  exhibited  a  great  variation 
in  the  different  experiments.     In    two    they    showed   an    actual 
increase  in  the  number  of  red  cells,  but,  as  a  rule,  the  numbei 
fell,  generally  about  1/4  to  1/5.    The  blood-counts,  though  ver\ 
carefully  made,  in  the  same  experiment  at  different  stages,  showed 
varying  results,  and  in  some  instances  after  considerable  diminu- 
tion there  would  be  a  secondary  increase.    The  blood-count  was 
not  proportional  to  the  amount  of  infusion.    The  tendency  to  clot 
seemed  to  increase  with  the  experiment.      This    was    especially 
marked  in  the  blood  from  the  liver.    The  color  of  the  blood  grew 
darker  from  the  time  of  the  beginning  of  the  final  descent  of  the 
blood-pressure  until  the  end.     Earlier  its  color  was  a  lighter  red. 
There  was  a  very  marked  increase  in  the  tendency  to  hemorrhage, 
especially  from  the  small  vessels.    Wounds  made  before  the  intro- 
duction of  the  saline  and  which  had  become  dry  began  to  ooze 
soon  after  the  beginning  of  the  infusion.     The  temperature  in 
many  instances  was  slightly  raised. 

The  foregoing  applies  to  a  dog  under  surgical  anesthesh 
in  which  normal  saline  solution  at  the  temperature  of  the  body 
was  allowed  to  flow  until  death  occurred. 

On  Respiration:  The  respirations  were  increased  or  dimin 
ished  according  to  the  circumstances.  If  saline  was  introduce'! 
rapidly  the  alteration,  both  as  to  increase  in  frequency  and  in  the 
amplitude  of  the  stroke,  was  more  decided.  This  increase  did  not 
continue,  but  after  a  period  of  time,  corresponding  fairly  well 
with  that  allowed  for  the  circulatory  changes  to  reach  their  maxi 
mum,  the  respiratory  rhythm  returned  nearly  to  the  normal.  A- 
the  animal  became  increasingly  under  the  effect  of  the  infusion  tlip 
respirations  decreased  in  frequency  while  the  amplitude  of  th« 
excursions  increased.  The  abdominal  factor  of  respiration  grad- 
ually diminished  until  it  was  lost,  and  the  costal  factor  alone 
assumed  the  burden.  This  factor  soon  beg^n  to  fail — death  ensu- 
in.c:.  When  once  this  tendency  was  inaugurated,  it  continued  until 
the  end.  In  every  instance  after  the  appearance  of  these  phe- 
nomena death  ensued.  There  was  not  even  a  temporary'  improvj- 
ment.  During  the  latter  part  of  this  period  the  extraordinar) 
muscles  of  respiration  were  brought  into  action,  the  respiration 
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becomin^^  gasping.  The  respirations  always  failed  before  the 
heart.  All  the  animals  died  of  respiratory  failure.  The  character- 
istic decline  of  the  blood-pressure  curve,  referred  to  under  the 
heading  "Effects  upon  Circulation/'  were  inaugurated  after  res- 
piration had  ceased,  pari  passu  with  the  development  of  the  later 
saline  phenomena.  Coarse,  moist  rales  of  varying  intensity  devel- 
oped. They  were  first  heard  most  distinctly  over  the  pulmonary 
bases,  then  over  the  entire  chest,  and  later  could  be  heard  when 
standing  near  the  dc^-board.  During  this  stage  of  the  experiment 
dulness  over  the  pulmonary  bases  developed,  extending  later  over 
other  portions.  In  the  greater  number  of  the  experiments  the 
tracheal  cannula  became  filled  with  fluid  having  a  consistency 
varying  from  a  tenacious  to  a  watery  fluid.  Sometimes  it  seemed 
to  consist  of  bloody  serum,  at  other  times  of  a  frothy  mucus. 
In  some  instances  this  fluid  collected  in  such  quantities  as  to 
materially  interfere  with  the  respiratory  action,  making  it  neces- 
sary to  tilt  the  dog-board  and  turn  out  the  fluid. 

The  EfFect  upon  Tissues  and  Organs:  There  was  an 
increased  amount  of  fluid  in  the  skin.  The  muscles  of  the  extrem- 
ities contained  a  slightly  increased  amount  of  fluid  and  those  of 
the  trunk  and  neck  were  decidedlv  more  edematous.  The  con- 
nective  tissue  was  more  moist  than  normal  and  occasionally  was 
emphysematous.  The  heart  was  always  in  diastole,  the  chambers 
widely  distended  and  usually  filled  with  clots.  No  fluid  was  in  the 
pericardium.  The  heart  muscles  were  somewhat  edematous.  The 
venous  trunks  were  everywhere  distended,  imparting  to  the  touch 
the  sense  of  a  decidedly  increased  tension.  The  smaller  veins  also 
were  distended,  especially  the  mesenteric  and  subcutaneous.  The 
capillaries  and  the  smaller  vessels  of  the  gastro-intestinal  tract 
almost  disapp>eared.  In  the  lungs,  underneath  the  capsule  of  the 
kidney,  and  in  the  walls  of  the  stomach  there  was  in  many  cases 
capillary  hemorrhage.  The  same  was  noticed,  in  some  instances, 
under  the  coverings  of  the  brain.  The  arterial  system  was  not 
distended.    The  portal  circulation  was  greatly  engorged. 

Respiratory  Tract:  Nose.  The  mucous  membrane  of  the 
nose  was  edematous  and  usually  bathed  in  mucus.  During  the 
latter  stages  mucus  discharged  freely  from  the  nose. 

Trachea.  The  mucous  membrane  of  the  trachea  was  edema- 
tous, being  more  or  less  filled  with  clear,  though  more  frequently 
a  blcKX.lv  fluid. 

Lungs.  In  almost  every  instance  the  lungs  were  edematous 
and  ecchvmosed.    The  edema  and  ecchvmosis  were  most  marked 
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in  the  bases,  diminishing  over  other  portions.  The  ecchyrnosis 
varied  from  small  points  of  a  diffused  color  up  to  an  ecch)rniosis 
so  intense  as  to  resemble  the  liver.  In  some  instances  the  bases 
were  extremely  dark,  soggy,  heavy,  and  when  fragments  were 
thrown  into  the  water  they  floated  very  low.  On  incising  them, 
quantities  of  frothy,  bloody  fluid  escaped,  but  in  some  the  fluid 
was  quite  clear.  Frequently  fluid  was  found  in  the  thoracic  cavity. 
This  in  many  instances  was  bloody. 

The  Alimentary  Tract:  Mouth.  The  mucous  membrane 
was  thickened  and  edematous.  There  was  free  discharge  from 
the  mouth  consisting  of  a  mixture  of  a  watery  fluid  and  mucus. 
In  some  instances  there  was  a  free  discharge  of  fluid,  probably 
from  the  stomach. 

The  pharynx,  esophagus  and  stomach  were  edematous  and 
the  mucous  membrane  was  thickened.  The  stomach  in  everv 
instance  was  much  distended  with  watery  fluid.  The  wall  of  the 
stomach  was  considerably  thickened,  and  at  times  both  the  mucous 
membrane  and  the  serous  surfaces  were  pale,  though  more  fre- 
quently white.  The  wall  was  so  edematous  that  on  incising  it  its 
histologic  layers  were  to  a  considerable  extent  separated  and 
watery  fluid  oozed  from  its  cut  surface.  Its  cavity  was  more  or 
less  filled  with  watery  fluid. 

Intestines.  The  small  intestines  were  white,  their  walls  much 
thickened  and  edematous.  On  incising  them  the  histologic  layers 
were  well  separated  and  fluid  oozed  from  the  cut  surface. 
Usually  their  lumen  was  filled  with  watery  fluid.  The  large  intes- 
tine presented  like  conditions,  decreasing  toward  the  anus.  There 
was  free  fluid  in  the  peritoneal  cavity  and  in  some  instances  a 
large  quantity.  In  many  of  the  experiments  the  intestines  were 
so  filled  with  fluid  that  it  escaped  from  both  die  anus  and  the 
mouth. 

Liver.  The  liver  in  many  instances  was  hard  and  greatly 
enlarged.  On  making  incisions,  large  quantities  of  diluted  blood 
escaped,  at  times  spurting.  Even  when  the  incision  was  made  at 
one  point  the  entire  liver  decreased  in  size  pari  passu  with  the 
flow,  and  the  hardness  disappeared. 

Gall  Bladder.    The  gall  bladder  was  usually  filled  with  bile. 

Spleen.    The  spleen  usually  contained  more  fluid  than  normal. 

Pancreas.  The  pancreas  was  in  most  instances  enlarged  and 
edematous. 

Urinary  Tract:  The  kidneys  were  but  slightly  enlarged,  and 
on  incising  them  considerable  pale  fluid  escaped,  especially  from 
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the  pelvis.  Occasionally  there  was  ecchymosis  underneath  the 
capsule.  The  ureters  were  somewhat  enlarged.  When  the  experi- 
ment was  continued  for  a  length  of  time  the  urinary  bladder  was 
usually  extremely  distended,  but  its  walls  were  not  thickened.  In 
shorter  experiments  there  was  no  distention. 

EXPERIMENTS  IN    WHICH   THE  ABDOMINAL  AORTA,   INCLUDING 

THE  SPLANCHNIC  ARTERIES,  OR  IN  WHICH   THE 

LATTER  ALONE  WERE  CLOSED 

In  this  series  of  experiments,  in  which  either  the  abdominal 
aorta  or  at  least  some  of  the  splanchnic  vessels  were  closed  before 
the  saline  solution  was  allowed  to  flow,  death  ensued  before  an 
equal  relative  amount  of  the  solution  had  been  given,  that  is  to 
say,  the  normal  dog  could  take  much  more  saline  than  an  animal 
whose  splanchnic  area  had  been  excluded  by  closing  the  supplying 
vessels.  Pulmonary  edema  developed.  The  animals  died  of 
respiratory  failure,  the  blood  usually  became  cyanotic.  In  most 
cases  the  heart  showed  the  effect  of  asphyxia  by  beating  more 
slowly  but  very  strongly.  The  circulatory  phenomena  were  vir- 
tually the  same  as  in  the  experiments  in  which  the  aorta  of  the 
splandinic  vessels  had  not  been  clamped.  The  respiratory  changes 
occurred  first.  On  making  blood-counts,  at  the  beginning  of  an 
experiment,  it  was  found  that  in  the  cases  in  which  the  splanchnic 
circulation  had  been  modified  by  clamping  one  or  more  of  the 
supplying  vessels,  the  number  of  red  blood  cells  was  strikingly 
diminished.  This  was  in  marked  contrast  with  the  comparatively 
slight  changes  occurring  in  the  experiments  in  which  such  exclu- 
sion had  not  been  made. 

At  the  autopsy  in  this  series  of  experiments  no  alterations 
were  found  in  the  abdominal  viscera.  There  was  no  free  fluid 
in  the  abdominal  cavity.  Usually  the  intestines  were  cyanotic. 
The  stomach,  when  its  blood  supply  had  been  excluded,  remained 
normal,  but  it  was  noted  in  those  cases  that  there  was  in  the 
stomach  and  in  the  intestines  a  peculiar  dark,  bloody,  gelatinous 
fluid  which  adhered  closely  to  the  mucous  membrane.  The  walls 
of  the  hollow  viscera  were  not  thickened  as  in  the  other  experi- 
ments. In  comparison  with  the  fore  extremities,  the  hind  were 
quite  dry.  The  heart  was  pale,  the  pericardium  containing  some 
fluid.  The  heart  stopped  in  diastole;  the  chambers  were  filled 
with  diluted  blood  and  there  was  considerable  pressure  in  the 
aorta.  In  almost  every  instance  the  lungs  were  extremely  edema- 
tous, much  more  so  than  in  the  experiments  in  which  the  splanch- 
nic blood  sui>ply  had  not  been  excluded.  Death  in  every  instance 
was  due  to  asphyxia,  as  in  the  first  series. 
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Effect  of  the  Varying  Height  of  the  Saline  Column:  A  series 
of  experiments  was  also  made  upon  the  effect  of  allowing  the 
solution  to  flow  from  diiferent  heights.  It  was  found  that  increas- 
ing the  height  of  flow  usually  raised  the  Wood-pressure.  Great 
irregularity  was  noted  in  the  change  of  the  blood-pressure.  In 
some  instances  there  was  but  a  slight  rise,  in  others  considerable. 
In  the  same  experiment,  at  different  times,  the  rise  in  the  blood- 
pressure  might  not  be  equal  to  that  produced  by  an  elevation 
made  earlier  or  later;  that  is  to  say,  there  was  no  direct  ratio 
between  the  elevation  and  the  rise  in  the  blood-pressure,  neither 
was  there  any  ratio  between  the  rise  and  the  amount  of  saline 
the  dog  had  received  previous  to  the  elevation  of  the  bottle. 

Some  Drug  and  Other  Effects:  After  a  considerable  amount 
of  saline  had  been  infused,  the  inhalation  of  chloroform,  even  in 
small  dosage,  produced  a  very  marked  depression  on  the  cir- 
culation. 

Upon  the  administration  of  strychnin  or  nitroglycerin,  their 
usual  physiologic  actions  were  noted,  though  to  a  lesser  degree. 

Thermal,  electrical  and  mechanical  stimulation  of  the  tissues 
produced  the  usual  effects,  e.  g.,  burning  or  crushing  the  paw 
caused  a  rise  in  the  blood-pressure  and  an  increased  respiratory 
rhythm,  manipulation  of  the  larynx,  a  reflex  inhibition  of  the 
respiration  and  the  heart,  etc. 

Effect  of  Varying  Temperature,  etc.:  No  matter  what  the 
temperature,  the  effects  were  eventually  about  the  same.  When 
the  solution  was  cold,  the  heart-beats  were  diminished  and  the 
strokes  became  longer.  Frequently  at  the  beginning  there  would 
be  a  fall  in  the  blood-pressure,  after  which  in  many  cases  the 
usual  rise  observed  in  all  saline  infusions  would  occur.  If  the 
lost  pressure  was  not  regained  during  the  flow,  it  was  immediately 
on  cessation  of  flow,  with  a  return  to  the  previous  rapidity  and 
length  of  strokes.  Hot  saline  produced  the  opposite  effect,  viz.j 
an  increase  in  the  rapidity  and  a  diminution  of  the  length  of  the 
strokes,  with  a  rise  in  the  pressure.  On  cessation  of  the  infusion 
the  strokes  would  resume  their  former  rate  and  length  and  the 
blood-pressure  would  fall  to  its  previous  level.  The  results  were 
then  almost  ultimately  alike.  Even  extreme  variation  in  the  tem- 
peratures of  the  solution  produced  but  minor  alterations  in  the 
temperature  of  the  body.  The  effects  of  saline  infusion  were  almost 
wholly  mechanical  and  physical, — within  a  reasonable  range  they 
were  independent  of  variation  in  the  temperature,  the  rate  of 
flow,  the  height  above  the  animal,  and  the  vein  into  which  it  was 
introduced.     The  mechanical  factor  consists  in  adding  the  force 
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of  the  infusion  to  the  force  of  the  venous  blood-stream  which 
raises  the  venous  blood-pressure,  thus  increasing  the  output  of 
the  heart.  The  amount  of  the  output  has  been  proved  to  be 
dependent  upon  the  venous  blood-pressure. 

One  of  the  reasons  why  the  infusion  did  not  raise  the  pres- 
sure indefinitely  was  the  escape  of  the  solution  from  the  circulation 
at  a  rate  corresponding  to  the  rate  of  the  infusion.  The  escape 
occurred  principally  through  the  structures  that  normally  absorb 
fluids — zAz.,  gastro-intestinal  tract,  to  a  much  less  extent  through 
the  mouth  and  respiratory  tract,  and  still  less  into  the  tissues  of 
the  somatic  area.  The  rate  of  escape  of  the  saline  solution  through 
these  channels  almost  equalled  any  rate  of  introduction  we  were 
able  to  devise.  This  was  substantiated  bv  numerous  blood-counts, 
showing  that  after  a  certain  dilution  had  been  reached  the  count 
remained  about  the  same.  A  secondary  increase  of  blood- 
corpuscles  was  shown,  although  an  enormous  amount  of  saline 
was  introduced  during  the  observations,  but  in  the  experiments 
in  which  the  splanchnic  area  had  been  previously  excluded,  by 
closing  the  splanchnic  vessels,  the  dilution  increased  pari  passu 
with  the  flow,  strikingly  diminishing  the  number  of  red  blood- 
corpuscles.  In  these  cases,  the  broncho-pulmonary  tract  elimi- 
nated larger  quantities  than  it  did  in  the  experiments  in  which  the 
"leaky"  gastro-intestinal  tract  had  not  been  excluded. 

It  might  be  supposed  that  in  the  experiments  in  which  the 
great  channel  of  elimination — vis.,  the  gastro-intestinal — had  been 
excluded  by  closing  the  supplying  vessels  the  blood-pressure 
would  be  raised  higher  than  in  the  other  experiments,  but  this  was 
not  observed.  Neither  was  it  found  that  the  administration  of  an 
excessive  amount  of  saline  materially  interfered  with  the  response 
of  the  heart  or  the  vasomotor  mechanism  to  stimuli,  as  proved  by 
the  reflex  inhibition  from  laryngeal  manipulation,  or  crushing  and 
burning  the  paws,  by  the  administration  of  str\'chnin  and  nitro- 
glycerin, as  well  as  by  the  compensation  that  occurred  on  tilting 
the  board. 

Conclusions:  The  foregoing  applies  to  the  normal  dog  under 
surgical  anesthesia.  In  experiments  in  which  the  blood-pressure 
had  been  lowered  by  a  reasonable  hemorrhage  alone,  saline  infu- 
sion promptly  restored  the  lost  pressure.  If  the  pressure  had  been 
lowered  by  the  exhaustion  of  the  vasomotor  nervous  system  by 
afferent  impulses  set  up  by  injury  of  the  cerebro  spinal  or  the 
sympathetic  nervous  system,  the  infusion  would  restore  the  pres- 
sure in  proportion  to  the  vasomotor  exhaustion ;  that  is  to  sav, 
normal  saline  solution  is  effectual  in  shock  in  proportion  to  the 
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impairment  of  the  vasomotor  miCchanism.    If  this  mechanism  has 
gone  into  resolution,  infusion  is  without  curative  effect.    If  the 
impairment  is  considerable,  the  infusion  will  partially  restore  the 
pressure,  etc.    Taking  into  consideration  all  the  facts,  the  reason 
why  the  blood-pressure  is  raised  but  little,  if  at  all,  higher  than 
the  normal  is  due  to  the  rapid  escape  from  the  vessels  and  the 
action  of  the  automatic  mechanism  in  the  medulla,  which  when 
the  pressure  rises  above  the  normal  diminishes  the  force  and  the 
frequency  of  the  heart-beats  and  lessens  the  vaso-constrictlon  in 
the  area  of  peripheral  resistance  to  reduce  the  pressure  to  tfie 
normal  level.    The  peripheral  resistance  determines  the  height  of 
the  blood-pressure,  no  matter  how  swift  the  stream  nor  how  g^reat 
the  volume  of  blood.     The  limitations  of  the  effect  of  normal 
saline  infusion  must  now  be  apparent.    If  the  peripheral  resistance 
is  lost  (break  down  of  the  vasomotor  mechanism;  that  is  to  say, 
fatal  "shock"),  no  amount  of  infusion  can  do  more  than  tempor- 
arily or  partially  restore  the  blood-pressure,  and  death  is  inevit- 
able.   If  the  shock  is  much  increased  by  regional  accumulation  of 
blood  (so-called  intravascular  hemorrhage)  as  in  operations  on  the 
splanchnic  area  infusion  may  be  effective  because  the  peripheral 
resistance  is  still  present ;  that  is  to  say,  the  vasomotor  mechanism 
has  not  gone  into  resolution.     If  hemorrhage  complicates  shock 
and  the  vasomotor  mechanism  is  still  intact,  infusion  is  effectual. 
Such  proportions  may  be  multiplied. 

The  foregoing  deductions  explain  why  injuries  of  the  somatic 
area,  such  as  mangling  of  limbs  in  railway  accidents,  are  fre- 
quently but  little,  if  at  all,  benefited  by  saline  infusion.  It  is  true 
tliat  in  almost  every  case  an  artificial  pulse  may  be  produced, 
even  a  pulse  of  considerable  volume,  but  it  is  without  resistance. 
It  will  disappear  almost  as  quickly  as  it  came,  and  no  amount  of 
infusion  will  sustain  the  circulation  in  such  a  case  because  the 
vasomotor  mechanism  has  gone  into  resolution,  destroying  peri- 
pheral resistance,  hence  no  blood-pressure  can  be  created. 

Illustrative  Case  (Abstract)  :  Brakeman,  aged  25,  in 
previous  normal  health,  as  proved  at  autopsy,  was  thrown  under 
the  trucks  of  a  railway  carriage,  losing  both  legs  above  the  knees. 
There  was  considerable  hemorrhage. 

Circulation:  Pulse  162,  small  volume,  rhythmic,  slight  ten- 
sion. Nails,  bluish ;  small  superficial  veins  of  chest  and  abdomen 
prominent;  blood  vessels  of  the  lips  and  face  distended  and  of 
venous  color,  giving  a  cyanotic  pallor;  pulsation  in  the  neck 
marked,  indicating  toneless  vessels ;  surface  moist  and  cold,  pre- 
senting bluish  tinge. 
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Respiration:  Rate  39;  inspiratory  phase,  quickened  and 
shortened;  expiratory  phase,  relatively  lengthened;  pause 
increased ;  extraordinary  muscles  in  light  action ;  slight  rhythmic 
movement  of  the  larvnx  and  oicie  nasae. 

m 

Nervous  System:  Mind  clear  and  alert ;  special  senses  acute ; 
complains  but  little  of  pain ;  is  restless  and  begs  for  water. 

Discussion  of  the  Physiologic  State:  The  massive  mechan- 
ical irritation  and  exposure  of  the  nerve  endings  and  nerve  trunks 
produced  an  excessive  action  of  the  vasomotor  and  cardiac  cen- 
ters, especially  the  first,  leading  the  exhaustion.  Proportionately 
to  the  degree  of  exhaustion  the  "peripheral  resistance"  is  dimin- 
ished. Proportionately  to  the  diminution  of  peripheral  resistance 
the  general  blood-pressure  is  lowered  and  the  venous  return 
diminished.  Proportionately  to  the  diminution  of  the  venous 
return  the  output  of  the  heart  is  diminished,  and  proportionately 
to  the  diminished  output  of  the  heart  the  volume  of  the  pulse  and 
the  general  blood-pressure  is  diminished.  This  "toneless"  state 
of  the  vascular  system,  then,  is  due  to  the  loss  of  the  "peripheral 
resistance,"  which  in  turn  is  due  to  the  exhaustion  of  the  vaso- 
motor mechanism,  which  is  due  to  the  excessive  stimulation, 
owing  to  massive  mechanical  irritation  of  the  nerve  supply  of  the 
lower  extremities,  by  the  wheel  of  a  car.  In  this  toneless  state 
the  larger  arterial  trunks  are  relatively  empty,  so  that  the  blood 
thrown  into  the  arterial  trunks  with  each  contraction  of  the  heart 
produced  a  high  but  short  wave,  accounting  for  the  marked  pulsa- 
tion in  the  arteries  of  the  neck;  the  wave  then,  when  it  reaches 
the  extremities  {e.  g.,  radial  pulse)  is  proportionately  diminished 
or  lost,  is  abrupt  in  ascent,  is  not  sustained,  and  has  proportion- 
ately lost  its  resistance.  The  capillary  circulation  is  correspond- 
ingly diminished,  producing  the  pallor  which,  together  with  the 
loss  of  heat  by  perspiration,  produces  the  cooling  of  skin.  The 
diminution  of  the  capillary  pressure  proportionately  lessens  the 
venous  flow,  thereby  causing  an  accumulation  of  blood  upon  the 
venous  side,  which  accounts  for  the  prominence  of  the  small 
superficial  veins  and  the  bluish  tinge  of  the  skin — "cyanotic 
pallor."  The  acceleration  of  the  blood-pressure  is  reduced,  the 
heart-beat  is  increased  in  frequency  and  in  force;  and,  other 
things  being  equal,  when  its  intake  is  diminished  it  beats  with 
increased  force  and  frequency.  (There  are  many  important  ques- 
tions that  this  discussion  has  opened,  but  as  they  are  not  pertinent 
to  our  present  inquiry  they  will  not  be  discussed.) 

The  respiration  is  increased  in  frequency  in  accordance  with 
a  well  known  law  governing  its  automatic  center — zns.,  the  dimin- 
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uti(Mi  of  oxygen  in  the  bkxxl  causes  an  increased  respiratory 
action,  and  when  the  blood  reaches  a  certain  degree  of  cyanosis 
the  extraordinary  muscles  of  respiration  are  brought  into  action 
whether  obstruction  is  or  is  not  present.  There  being  no  obstruc- 
tion present,  and  the  extraordinary  muscles  having  no  resistance 
to  overcome,  their  work  is  so  light  as  to  give  but  little  evidence 
of  their  action — ^the  inauguration  of  their  action  being  rather 
an  indication  of  the  degree  of  cyanosis,  which  in  turn  indicates 
the  degree  of  circulatory  failure.  The  amount  of  blood  under 
these  conditions  actually  circulating  through  the  lungs  is  pro- 
portionately diminished,  which  would  be  in  effect  a  hemorrhage, 
an  intravascular  hemorrhage.  The  effect  upon  the  respiratory 
mechanism  is  essentially  the  same  as  in  an  actual  external 
hemorrhage.  Owing  to  the  diminished,  nutrition  and  excessive 
action  the  respiratory  mechanism  becomes  fatigued,  the  earlier 
indications  being  an  increased  pause  and  a  quickened  inspiratory 
phase.  During  20  minutes,  2,000  cubic  centimetres  of  normal 
saline  solution  at  100**  F.  was  infused  into  the  median  basilic  vein 
(other  features  of  the  case  will  not  be  discussed).  The  pulse  was 
reduced  in  frequency  to  124.  The  volume  was  fully  as  large  as 
normal,  the  ascent  of  the  wave  was  abrupt,  the  fall  equally  so. 
The  tension  remained  low.  The  patient  perspired  freely  and  was 
less  restless.  Cyanosis  diminished.  Superficial  veins  remained 
about  the  same.  Pulsations  of  the  neck  were  more  marked  than 
before.  The  patient  was  not  so  restless.  There  was  an  improve- 
ment in  most  of  the  symptoms,  but  what  of  the  vasomotor  mechan- 
ism? The  ascent  and  descent  of  the  wave  was  as  sharp  as  before. 
There  was  an  enormous  increase  in  the  volume,  but  only  slight  in 
tension.  The  arterial  trunks  in  the  neck  oscillated  even  more  than 
before.  The  superficial  veins  were  even  still  more  prominent. 
The  skin  continued  to  have  a  cyanotic  pallor. 

These  several  phenomena  show  that  the  vasomotor  impair- 
ment and  impending  break-down  still  existed.  Though  a  large 
pulse  was  artificially  created,  the  patient's  chances  for  recovery 
were  virtually  what  they  were  before.  The  effects  of  the  saline 
solution  gradually  passed  away,  and  an  hour  later  another  saline 
infusion  of  1,500  c.c.  was  given.  This  time  the  effect  was  not 
so  marked  and  were  less  sustained  than  in  the  preceding.  All  of 
the  symptoms  rapidly  grew  worse  and  the  patient  died  at  the  end 
of  four  hours.  After  the  first  infusion  had  been  given  oxygen  was 
administered.  During  the  administration  respirations  were  dimin- 
ished in  frequency  and  the  cyanosis  was  lessened.  The  participa- 
tion of  the  extraordinary  muscles  of  respiration  was  dinunished. 
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This  discussion  has  been  extended  for  the  purpose  of  defining  a 
well-marked  and  fairly  characteristic  group  in  which  saline  infu- 
sion is  of  but  temporary  aid  and  in  which  it  does  not  alter  the 
essential  cc»iditions  present.  The  vasomotor  break-down  is  an 
impairment  that  cannot  be  relieved  by  saline  infusicm.  Drugs  are 
equally  ineffective  in  these  cases  for  the  same  reason  that,  although 
the  heart  may  be  stimulated,  there  being  no  peripheral  resistance, 
no  blood-pressure  (pulse)  can  be  created,  and  death  is  inevitable. 
Drugs  having  aciion  upon  the  vasomotor  mechanism  are  equally 
powerless,  because  this  mechanism  having  become  exhausted,  it 
cannot  respond.  This  also  gives  a  clear  reason  for  the  benefits 
of  infusion  in  cases  of  hemorrhage  alone  or  hemorrhage  with 
shock,  by  restoring  the  normal  volume  of  fluid  and  adding  force 
to  the  venous  stream. 

In  shock  (vasomotor  impairment — i.  e,,  lowered  peripheral 
resistance)  the  benefit  is  due  to  the  force  added  to  the  venous 
circulation.  The  venous  pressure  falls  pari  passu  with  the  diminu- 
tion of  the  peripheral  resistance  (vasomotor  impairment  shock), 
so  that  the  saline  infusion  supplies  to  the  venous  blood-pressure 
force  which  the  decreasing  peripheral  resistance  does  not  ordinar- 
ily supply.  It  must  be  borne  in  mind  that  the  output  of  the  heart 
is  wholly  dependent  upon  the  venous  pressure ;  that  is  to  say,  the 
infusion  may  merely  tide  over  a  circulatory  crisis,  during  which 
other  means  for  restoring  the  circulatory  equilibrium  and  tone 
must  be  employed.  In  cases  of  dangeous  hemorrhage  the  combi- 
nation of  oxygen  inhalation  with  infusion  is  beneficial,  because 
the  reduction  in  the  number  of  corpuscles  so  diminishes  the 
amount  of  oxygen  carried  that  it  should  be  supplied  in  concen- 
trated form,  which,  by  virtue  of  the  law  of  diffusion  of  gases, 
increases  the  volume's  percent  of  oxygen  in  the  blood. 

COCAIN  AND  EUCAIN 
SUMMARY   OP   EIGHTY-NINE   EXPERIMENTS 

Histologic  Examination  of  Cords:  In  the  recovery  experi- 
ments in  the  cases  in  which  the  solution  was  injected  into  the  cord 
very  great  difficulty  was  experienced  in  locating  the  point  of  injec- 
tion. Only  in  those  cords  in  which  no  asceptic  or  antiseptic  pre- 
cautions had  been  taken  at  the  time  of  injection  could  the  track 
of  the  needle  be  traced  with  the  unaided  eye.  Careful  inspection 
of  the  cords  in  which  aseptic  precautions  had  been  taken  failed 
to  reveal  the  point  of  injection.  The  cords  were  hardened  and 
sectioned  throughout  the  approximate  area  of  injection.  In  but 
few  instances  was  there  any  degeneration,  infiltration,  or  hem- 
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orrhage  found.  In  the  non-aseptic  cords  the  track  of  the  needle 
was  readily  traced  by  the  slight  congestion  present.  Sections 
through  this  area  after  the  cords  were  hardened  showed  some 
snmll  celled  infiltration  with  some  degeneration,  and  in  one 
instance  a  hemorrhage  into  the  right  anterior  comu.  The 
needle  had  traversed  the  right  half  of  the  cord  to  within  one  m.m. 
of  the  anterior  surface  in  this  case. 

Effect  Upon  Peripheral  Nerve  Trunks:  The  injection  of 
eucain  or  cocain  into  a  nerve  trunk  so  as  to  place  all  its  structures 
in  contact  with  the  drug  produces  an  effectual  physiologic  "block.'^ 
By  the  word  "block"  is  meant  such  condition  of  the  nerve  that 
neither  afferent  nor  efferent  impulses  can  pass,  the  conductivity 
being  as  completely  interrupted  as  if  the  nerve  were  divided. 
While  general  anesthesia  prevents  the  appreciation  of  pain  and 
the  production  of  voluntary  motion,  it  does  not  prevent  such  other 
afferent  impulses  as  those  caused  by  mechanical,  thermal,  or  elec- 
trical stimulation  of  the  nerve  endings  or  trunks,  which  produce 
changes  in  the  frequency  and  the  amplitude  of  the  respirations^ 
in  the  frequency  and  force  of  the  heart-beats,  and  in  vasomotor 
action.  Either  eucain  or  cocain  injected  into  a  nerve  trunk  as 
above  described  prevents  the  passing  of  such  afferent  impulses, 
thereby  preventing  effects  upon  the  respiration,  the  heart,  or  the 
vasomotor  mechanism — t.  e.,  shock.  Under  general  anesthesia, 
if  the  paw  of  an  animal  is  subjected  to  the  flame  of  a  Bunsen 
burner,  after  the  lapse  of  a  short  time  the  leg  is  drawn  up  by  the 
contraction  of  groups  of  muscles  in  a  deliberate  but  rather  forcible 
manner,  removing  the  foot  from  the  flame.  General  anesthesia, 
no  matter  how  deep  nor  what  anesthetic  employed,  does  not  pre- 
vent  such  action  of  the  muscles.  It  seems,  if  the  expression  may 
be  allowed,  to  be  an  "unconscious  purposive"  action.  Either 
eucain  or  cocain  injected  into  the  path  of  these  afferent  impulses 
prevents  this  phenomenon.  If  it  is  intended  to  produce  an  imme- 
diate effect  it  is  necessary  to  make  a  thorough  injection.  If  a 
little  time  is  allowed  to  elapse,  the  solution  need  not  be  directly 
injected  into  all  the  parts  of  the  nerve-trunk.  Even  if  injected 
underneath  the  sheath,  without  penetrating  the  substance  of  the 
nerve-trunk,  a  "physiologic"  block  may  be  produced.  No  unfav- 
orable later  effects  were  noted.  In  a  number  of  cases  in  which 
the  nerves  were  thus  blocked,  and  the  animal  allowed  to  recover^ 
there  was  but  temporary  functional  impairment,  and  in  no  instance 
was  there  evidence  of  neuritis  or  of  degeneration  following.  The 
effect  of  the  eucain  and  cocain  upon  nerve  structures  is  apparently 
the  same  as  their  well-known  general  effects  upon  the  protoplasm; 
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that  is,  they  temporarily  suspend  its  functional  activity.     They 
form  no  chemical  combination  and  cause  no  destruction  either  of 
its  physiologic  properties  or  of  its  substance.      As    to    afferent 
impulses,  it  was  found  that  the  cortical  discharges  of  the  brain 
were  blocked,  either  when  they  originated  as  a  voluntary  action, 
or  when  they  originated  as  an  artificial  convulsion  produced  by 
the  administration  of  the  essential  oil  of  absinthe.    Even  powerful 
electrical  currents  applied  to  the  nerve  trunk,  near  the  block,  were 
found  to  be  incapable  of  forcing    their    impulses    through    the 
"block."    That  which  has  been  said  of  the  effect  of  cocain  thus 
applied  to  the  nerve  trunks  may  be  said  of  like  injections  into  the 
spinal  cord.    The  effect  upon  the  optic  nerve  is  that  of  blocking 
the  impulses  of  the  light  waves  through  this  nerve,  at  least  par- 
tially, and  were  the  injections  given  directly  into  this  nerve  the 
"block"  would  probably  be  complete.     Either  eucain  or  cocain 
when  applied  upon  the  medulla  or  fourth  ventricle  within  a  few 
seconds  suspends  the  action  of  the  respiratory  center.    This  sus- 
pension is  characterized  by  a  gradually  increasing  slowness  of 
respiration,  together  with  gradually  decreasing  amplitude,  so  that 
within   30   seconds  respirations  cease.     The  blood-pressure,   in 
nearly  every  instance,  suffers  a  profound  depression,  the  nature 
of  which  is  a  gradual  decline  such  as  is  observed  on  making  'i 
cross  section  of  the  cervical  spinal  cord ;  that  is  to  say,  the  vaso- 
motor center  or  paths  are  anesthetized. 

Another  effect  of  the  application  of  eucain  or  cocain  upon 
the  medulla  or  the  floor  of  the  fourth  ventricle  is  immediate  com- 
plete general  anesthesia  and  immediate  total  loss  of  all  voluntar>' 
action.  The  corneal  reflexes  are  at  once  abolished  and  the  pupils 
are  dilated.  When  the  paws  of  the  dog  are  exposed  to  the  flame 
of  a  Bunsen  flame  the  legs  are  not  drawn  up,  the  blood-pressure 
is  not  altered,  and  the  heart's  action  is  not  affected.  It  is  needless 
to  say  that  there  are  no  respiratory  changes.  In  other  words, 
application  of  these  anesthetics  upon  the  medulla  or  the  floor  of 
the  fourth  ventricle  suspends  temporarily  all  the  manifest  func- 
tions of  that  organ  excepting  the  heart's  action,  and  that  is  modi- 
fied. General  anesthesia  may  be  indefinitely  prolonged  by  repeated 
applications.  Upon  the  vagi  the  effect  of  an  injection  of  these 
drugs  is  to  suspend  their  inhibitory  action.  The  action  of  cocain 
is  probably  a  little  more  prompt  than  that  of  eucain,  the  latter, 
however,  seemed  to  be  quite  as  effective  as  the  former.  Cocain 
and  eucain  block  the  impulses  set  up  by  electrical  stimulation  in 
nerve-trunks  even  after  death;  that  is,  if  after  the  death  of  an 
animal  a  nerve-trunk  is  stimulated,   within  a  certain  time  the 


20  Crile — Surgical  Operations 

muscles  supplied  will  be  thrown  into  contraction;  but  if  cocain 
or  eucain  is  injected  into  the  nerve-trunk  and  a  stimulus  applied 
above  it,  no  contraction  will  occur. 

The  physiologic  action  of  cocain  and  eucain,  both  local  and 
general,  are  so  nearly  alike  that  one  description  may  serve  for 
both.  The  first  effect,  observed  after  the  intravenous  injection, 
is  a  temporary  increase  in  the  blood-pressure.  This  increase 
appears  almost  immediately,  and  continues  for  a  brief  period  of 
from  five  to  20  seconds,  when  the  blood-pressure  returns  to  or 
near  its  former  level.  The  heart-strokes  forming  the  curve  are 
usually  a  little  shorter,  and  the  rapidity  of  the  heart's  action  some- 
what increased.  No  definite  vasomotor  change  was  indicated  by 
the  peripheral  venous  or  peripheral  arterial  manometers.  A  water 
manometer  recording  the  splanchnic  blood-pressure  indicated  a 
rise  out  of  proportion  to  the  rise  in  the  general  blood-pressure. 
In  rare  instances  there  was  a  fall  in  the  blood-pressure,  but  com- 
pensation was  immediately  inaugurated  and  the  lost  pressure  was 
quickly  regained.  In  overwhelming  doses  with  lethal  effect  the 
general  blood-pressure,  in  fact  all  the  pressures,  rapidly  sinking  to 
the  abscissa  line.  It  was  noted  that  when  the  animal  was  under 
the  systematic  effect  of  these  drugs  the  blood-pressure  curve  was, 
as  a  rule,  not  so  regular  as  under  normal  conditions.  It  was  also 
noted  that  in  a  number  of  experiments  the  length  of  the  stroke 
of  the  writing  style,  expressing  the  heart's  action,  was  shortened 
under  the  systematic  effects  of  these  drugs.  This  irregularity  of 
the  blood-pressure  curve  was  similar  to  the  irregular  curve  when 
the  animal  was  under  physiologic  dosage  of  atropin  or  when  both 
vagi  had  previously  been  severed.  It  was  also  found  that  when 
animals  were  under  the  effect  of  these  drugs,  stimulation,  by 
applying  the  electrodes  upon  the  vagi,  did  not  produce  normal 
characteristic  effect;  that  is  to  say,  that  while  in  normal  condi- 
tions the  application  of  a  Dubois-Reymond  electrode  upon  the 
vagi  causes  slowing  or  arrest  of  the  heart,  in  animals  under  the 
systematic  influence  of  cocain  or  eucain  the  application  of  such 
stimulation  to  the  vagi  in  most  instances  produced  little  or  no 
effect.  In  a  number  of  experiments  it  was  observed  that  if,  after 
having  secured  a  control  tracing  of  the  inhibitory  effect  of  intra- 
lar>'ngcal  manipulation,  the  animal  was  subjected  to  a  physiologic 
dosage  of  cocain  or  eucain,  a  like  manipulation  of  the  larynx 
usually  produced  no  inhibition.  In  the  experiments  in  which 
inhibition  was  noted  it  was  in  most  instances  less  than  normal. 
The  same  may  be  said  of  other  experiments  upon  the  superior 
laryngeal  nerve.    The  physiologic  effect  of  cocain  and  eucain  in 
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this  respect  is  quite  analogous  to  that  of  atropin,  though  the  effect 
is  not  so  marked.  The  increase  in  the  blood-pressure  after  the 
administration  of  cocain  is  in  a  measure  similar  to  that  which 
follows  section  of  both  \'agi.  Taking  into  consideration  all  of 
the  evidence,  it  would  seem  that  cocain  and  eucain  partially  or 
wholly  suspend  the  inhibitory  function  of  the  vagi,  whether  pro- 
duced by  direct  or  indirect  stimulation.  While  not  prepared  to 
make  a  positive  statement  on  the  subject,  it  appears  that  the 
increased  rapidity  of  the  heart's  action  under  the  influence  of 
these  drugs  was  due  to  the  removal  of  the  vagal  influence  and  not 
to  stimulation  of  the  accelerators.  The  splanchnic  area,  especially 
the  veins,  when  the  abdominal  viscera  were  subjected  to  exposure 
or  irritation,  or  both,  was  dilated,  the  intestines  became  red, 
extremely  congested,  and  often  livid.  When  the  animal  had  been 
g^ven  a  physiol<^ic  dose  of  cocain  or  eucain  and  exposed  to  like 
experiment  the  splanchnic  vessels  did  not  dilate,  excepting  those 
at  the  bases  of  the  intestines.  The  arteries  became  decidedly 
smaller  and  the  intestines  a  peculiar  palish  red.  In  a  large  series 
of  control  experiments  it  was  found  that,  with  but  rare  exceptions, 
such  irritation  or  exposure  of  the  splanchnic  area  caused  a  fall 
in  the  general  blood-pressure  proportional  to  the  exposure  or 
irritation  and  the  condition  of  the  animal.  In  some  instances  the 
fall  was  extremely  rapid  and  the  animal  soon  died,  but  in  a  series 
of  experiments  in  which  cocain  was  systematically  administered 
there  was  but  a  slight,  if  any,  fall  in  the  general  blood-pressure. 
There  was  a  striking  difference  between  the  results  in  the  control 
experiments  and  the  "cocain"  ones.  In  order  to  make  the  com- 
parisons more  reliable  double  experiments  were  performed.  Two 
animals  of  as  nearly  the  same  size  and  under  as  nearly  the  same 
conditions  as  possible  were  placed  side  by  side  on  similar  dog- 
boards,  and  precisely  the  same  experiments  were  performed  simul- 
taneously upon  each.  In  every  instance  the  benefit  of  any  doubt 
was  allowed  to  control  the  dog.  The  writing  style  recording 
the  blood-pressure  and  the  respiratory  action  of  each  was.  placed 
in  a  vertical  line,  so  that  direct  comparisons  could  be  accurately 
made.  The  result  of  these  double  experiments  may  be  summar- 
ized as  follows:  In  the  control  dogs  exposure  and  manipulation 
of  the  intestines  produced  a  fall  in  the  blood-pressure;  in  the 
cocain  and  eucain  dogs,  as  a  rule,  no  fall  occurred.  The  cocain 
and  eucain  dogs  endured  more  mechanical  injury  than  the  control 
dog.  The  latter  in  every  experiment  died  first.  In  burning  the 
hind  feet  in  the  animals  the  blood-pressure  in  the  control  rose 
higher  and  more  promptly  than  in  the  cocain  and  eucain  dogs. 
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In  crushing  the  testicle  the  blood-pressure  fell  more  promptly  anrl 
a  greater  distance  than  in  the  cocain  or  eucain  dogs.  The  same 
may  be  said  of  the  manipulation  of  the  larynx,  stimulation  of  the 
vagi,  operations  in  the  pharynx — in  short,  of  every  portion  of 
the  body.  The  comparison  between  the  appearance  of  the  abdom- 
inal viscera  in  the  control  dog  and  that  in  the  cocain  or  eucain 
dog  is  that  in  the  latter  the  intestines  were  of  a  peculiar  shade  of 
pale  red,  and  the  vessels  were,  if  any  change  was  noted,  of  less 
calibre  than  before  the  experiment ;  while  in  the  control  dog  the 
vessels  were  all  engorged,  the  viscera  exceedingly  red,  and  in 
many  instances  livid.  It  was  at  once  apparent  that  the  difference 
between  the  blood  in  the  splanchnic  area  in  these  two  animals 
was  very  great.  Even  the  inferior  vena  cava  was  smaller  in  the 
cocain  animals.  The  effect  upon  the  circulatory  apparatus,  first, 
an  immediate  rise  in  the  blood-pressure  lasting  a  few  minutes, 
followed  by  a  compensatory  fall.  Later,  a  gradual  rise  occurs. 
The  inhibitory  influence  of  the  vagus  is  partially  or  wholly  sus- 
pended. The  vasomotor  reflexes  are  considerably  lessened.  The 
circulatory  apparatus  is  less  responsive  to  stimulation.  The  latent 
period  of  vasomotor  reflex  action  is  markedly  increased.  The 
vessels  of  the  splanchnic  area  are  contracted. 

There  is  but  little  doubt  that  there  is  an  increased  tendency 
to  clotting.  Upon  the  respirations  a  small  dose  seemed  to  act  as 
a  stimulant.  A  medium  dose  seemed  to  lessen  the  length  of  the 
respiratory  stroke,  while  a  large  dose  caused  respiration  to  grad- 
ually diminish.  It  was  frequently  observed  that  if  a  series  of 
injections  of  these  drugs  were  administered  at  given  intervals 
a  very  marked  tolerance  was  acquired,  so  that  finally  but  little 
effect  could  be  produced.  It  was  also  observed  that  animals  under 
the  influence  of  these  drugs  were  more  difficult  to  maintain  in 
the  condition  of  even  surgical  anesthesia.  More  general  anes- 
thesia seemed  to  be  required,  and  the  animals  had  a  tendency  to 
come  unexpectedly  out  from  its  influence. 

SPINAL  CORD  ANESTHESIA 

Injection  into  the  Cord:  In  1897,  after  performing  the  exper- 
iments upon  nerve-trunks  showing  that  cocain  was  capable  of 
producing  physiologic  section,  that  is  to  say,  the  afferent  or  effer- 
ent impulses  could  not  pass  the  point  cocainized, — and  after  hav- 
ing performed  amputations  on  the  human  subject  without  pain 
and  without  shock  by  this  method,  similar  procedures  upon  the 
spinal  cord  were  suggested.  The  experiments  along  this  line 
consisted  in  injecting  the  solution  directly  into  the  substance  of 
the  cord.     This  produced  immediate  anesthesia  at  all  the  points 
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with  which  the  cocain  came  in  contact.  Although  the  anesthesia 
was  immediate  and  complete,  and  for  operative  purposes  was 
entirely  satisfactory,  it  was  obvious  that  this  procedure  necessi- 
tated a  physical  damage  to  the  cord. 

Recovery  experiments  were  made  as  follows :  The  cord  was 
anesthetized  by  injecting  cocain  directly  into  its  substance  by 
means  of  a  fine  needle.  The  completeness  of  the  anesthesia  was 
proved,  the  animal  allowed  to  recover,  and  after  the  lapse  of 
varying  periods  of  time  was  killed.  The  cord  was  subjected  to 
iracroscopic  examination.  While  in  some  of  the  cases  it  was 
impossible  to  detect  any  microscopic  damage  to  the  cord,  there  was 
found  some  round  celled  infiltration  and  disturbance  of  the  histo- 
logic arrangement.  It  was  at  that  time  concluded  that  this  was 
not  a  justifiable  procedure  in  any  but  most  exceptional  cases. 
Later  experiments  were  made  by  injecting  cocain  into  the  sub- 
arachnoid space.  In  dogs  this  space  is  so  small  that  it  is  necessary 
to  expose  the  cord  in  order  to  make  an  injection  without  traversing 
the  cord.  The  injection  of  a  1%  solution  of  cocain  into  this  space 
produced  almost  immediate  anesthesia. 

Subarachnoid  Injection:  Effect  on  the  Circulation.  The 
eflfect  of  injecting  a  solution  of  cocain  into  the  subarachnoid  space 
in  the  lumbar  region  was  an  immediate  fall  in  the  blood-pressure, 
the  beginning  of  the  fall  being  almost  coincident  with  the  contact 
of  the  solution  of  cocain  with  the  cord.  Tlie  depth  of  the  fall  was 
proportional  to  the  completeness  and  the  anatomical  parts  involved. 
The  curve  in  the  descent  of  the  blood-pressure  was  gradual  and 
even  after  which  a  regular  line  was  maintained  for  some  distance, 
which  indicated  the  loss  of  vasomotor  control.  The  effect  upon 
the  blood-pressure  when  the  medulla  or  the  fourth  ventricle  was 
cocainized  was  the  greatest  of  all,  the  pressure  falling  almost  to 
the  abscissa  line.  When  all  the  cord  had  been  subjected  to  the 
influence  of  cocain  and  the  pressure  had  fallen  as  above  described, 
if  any  part  of  the  body  below  the  level  cocainized  was  subjected 
to  burning,  crushing,  or  any  other  mechanical,  thermal,  or  elec- 
trical stimulation,  no  rise  in  the  blood-pressure  occurred.  There 
was  usually  but  a  trifling  amount,  if  any,  of  compensation  after 
the  fall  of  the  blood-pressure  until  the  cocain  effects  had  passed 
off. 

Effects  on  Respiration.  The  immediate  effects  on  respira- 
tion, of  a  subarachnoid  injection  of  a  comparatively  small  amount 
of  cocain  in  any  part  of  the  spinal  cord,  not  involving  the  medulla, 
is  acceleration.  The  application  of  a  1%  solution  of  cocain 
upon  the  medulla  or  the  floor  of  the  fourth  ventricle  produced 
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within  a  period  of  time  ranging  from  a  few  seconds  to  a  few 
minutes,  complete  respiratory  paralysis.  There  is  first  loss  of 
the  intercostal  and  extraordinary  muscles,  then  the  abdominal 
muscles  and  lastly  the  diaphragm.  The  action  of  the  diai^ragm 
becomes  shallower  at  each  contraction  until  it  is  entirely  paralyzed. 
The  membranes  of  the  cord  are  so  nearly  inelastic  that  for 
the  present  purpose  they  may  be  regarded  as  being  so,  while  the 
cord  itself  is  so  nearly  inonnpressible  that  it  may  be  considered 
so.  The  subarachnoid  space  is  always  filled  with  its  own  fluid. 
If  additional  fluid  is  added,  it  must  cause  a  displacement  similar 
to  that  of  fluid  in  a  capillary  glass  tube.  The  rapid  and  uncon- 
trollable ascent  of  the  anesthesia  of  the  cord  was  most  striking. 
In  order  to  better  study  this  a  series  of  injections  was  made  with 
cocain  solution  colored  with  methylen  blue.  It  was  found  that 
an  ordinary  injection  of  the  lumbar  region  of  one-half  dram  of 
this  solution  stained  the  entire  cord  and  the  under  surface  of  the 
brain  within  30  seconds.  All  the  various  localized  functions  of 
the  cord  and  medulla  were  with  rapidity  anesthetized.  The  respir- 
atory center  in  the  medulla,  for  example,  could  be  anesthetized 
by  lumbar  subarachnoid  injection  within  a  few  seconds,  so  rapidly 
did  the  fluid  pass  up  the  cord.  Marked  fall  in  the  blood-pressure 
and  cessation  of  the  respiration  occurred  within  a  few  seconds, 
after  a  rather  forcible  injection  in  the  lumbaf  subarachnoid  space. 
The  fluid  ascended  about  as  readily  in  the  vertical  posture  as  in 
a  horizontal.  There  can  be  but  little  doubt  that  the  eflFect  is  due 
to  the  local  contact  of  the  nerve  structure  and  not  to  absorption. 
This  view  is  in  full  accord  with  the  action  of  cocain  on  other 
nerve  tissue.  A  solution  injected  with  considerable  force  into  the 
lumbar  subarachnoid  space  was  attended  immediately  by  convul- 
sions. The  convulsions  were  due  to  the  stimulation  of  the  con- 
vulsive center  in  the  medulla.  The  dosage  used  in  these  experi- 
ments was  purposely  made  large  to  determine  the  control,  or 
rather  the  want  of  control,  the  operator  could  have  upon  the 
extent  of  the  anesthesia.  In  control  experiments  in  which  normal 
saline  solution  was  injected  into  the  spinal  cord  an  immediate 
fall  in  the  blood-pressure  occurred,  but  compensation  quickly 
followed.  The  respirations  were  but  slightly  affected.  There 
was  the  most  striking  difference  between  the  overwhelming  par- 
alysis in  the  one  case  and  the  want  of  it  in  the  other.  The  experi- 
ments showed  that  the  operator  has  but  little  control  over  the 
extent  of  the  anesthesia  produced  under  the  subarachnoid  injec- 
tion. While  direct  injection  into  the  cord  gave  a  complete  control 
of  the  extent,  it  produced  a  distinct  mechanical  lesion.     In  the 
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clinical  reports  of  the  subarachnoid  anesthesia  the  experimental 
data  have  been  corroborated.  This  was  most  strikingly  exhibited 
in  a  case  described  by  Fowler  in  which  the  anesthesia  during 
three  minutes  extended  up  to  the  level  of  the  clavicle,  at  which 
time  the  patient  became  cyanotic  and  artificial  respiration  was 
necessary.  Other  observers  have  noted  the  marked  effect  on  res- 
piration, the  lowered  blood-pressure,  and  the  rapid  pulse,  the  latter 
indicating  that  the  cocain  solution  was  affecting  the  centers  of 
the  medulla.  In  692  cases  there  were  six  deaths  that  were  attrib- 
utable to  the  anesthesia,  a  mortality  rate  at  least  fifty  times  greater 
than  that  of  chloroform. 

ON    THE   CLINICAL   APPLICATION    OF  THE   EXPERIMENTAL 

EVIDENCE 

Operations  on  the  Extremities:  Leg.  The  "blocking" 
method  was  employed  independently  by  Dr  Rudolph  Matas,  of 
New  Orleans,  of  which  his  brilliant  monogram  on  anesthesia  gives 
a  full  account.  Applying  the  so-called  physiologic  '^blocking" 
properties  of  cocain  or  eucain  to  surgical  practice,  we  have  been 
enabled  to  perform  certain  operations  upon  the  extremities  with- 
out causing  pain  and  without  shock  by  injecting  a  1%  solution 
of  cocain  into  the  supplying  nerve-trunks.  The  external  cutane- 
ous nerve  is  so  superficial  that  it  is  readily  accessible.  The 
anterior  crural  is  readily  exposed  in  its  relations  with  the  artery 
and  the  sciatic  at  the  margin  of  the  gluteal  fold  along  the  inner 
border  of  the  biceps  muscle.  In  operations  performed  upon  the 
area  supplied  by  the  "blocked'*  nerve-trunks  the  afferent  impulses 
cannot  reach  the  central  nervous  system.  There  is,  therefore, 
neither  pain  or  shock.  This  method  is  of  the  greatest  p)ossible 
importance  in  operations  in  which  general  anesthesia  is  for  one 
reason  contraindicated.  The  operations  under  these  circumstances 
cannot  cause  anv  more  shock  than  if  the  member  had  no  connec- 
tion  with  the  body,  as  the  "block"  for  all  such  purposes  is  equal 
to  a  physiologic  amputation. 

In  this  manner  I  have  five  times  performed  amputation  of 
the  leg  below  the  knee,  and  in  all  but  one  the  patient  was  not 
aware  that  the  operation  was  performed  until  told  of  it  afjterwards. 
It  is  necessary  to  control  the  patient  well.  After  preliminary 
preparations  have  been  made,  the  patient's  attention  should  be 
diverted.  I  have  usually  said  that  an  examination  and  a  dressing 
would  be  made  requiring  considerable  time  and  that  the  operation 
would  be  performed  next  flay.  In  the  meantime  the  eyes  were 
covered.  In  the  one  case  the  patient  became  aware  of  the  pro- 
gress of  the  operation  by  hearing  the  noise  of  the  saw  while  divid- 
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ing  the  bone.  The  "block"  continues  from  25  to  30  minutes.  The 
clinical  observations  are  in  entire  accord  with  the  experimental 
evidence. 

Operations  in  the  Area  of  the  Distribution  of  the  Ulnar 
Nerve:  Remarks.  The  superficial  position  of  this  nerve  at  the 
elbow  joint  enables  the  surgeon  to  apply  a  cocain  or  a  eucain 
''block"  almost  painlessly  by  inserting  a  hypodermic  needle,  Arst 
into  its  close  vicinity,  then  into  the  trunk  itself,  injecting  the  solu- 
tion on  its  way.  After  the  lapse  of  ten  minutes  the  entire  area 
supplied  will  be  rendered  anesthetized,  and  if  the  patient's  atten- 
tion is  diverted  operative  procedures,  such  as  amputations,  resec- 
tions, may  be  performed  painlessly  and  without  the  patient's 
knowledge. 

report  of  cases 

Case  1 :  A  railway  employee  whose  hand  and  little  finger 
were  severely  crushed  within  the  area  of  the  distribution  of  the 
ulnar  nerve  required  amputation  and  revision.  Bending  the  elbow, 
a  wheal  was  produced  by  injecting  a  1/12%  solution  of  beta 
eucain,  thereby  creating  a  painless  path  to  the  nerve-trunk  which 
was  then  anesthetized.  In  a  few  seconds  there  was  complete 
anesthesia,  and  the  finger  and  the  corresponding  metacarpal  bones 
were  removed  while  the  patient  was  an  interested  spectator.  The 
night  following  this  operation  the  patient  complained  of  a  burn- 
ing sensation  over  the  distribution  of  this  nerve.  There  was  some 
local  tenderness  at  the  point  of  injection,  but  this  disappeared  after 
several  days. 

Case  2 :  A  small  boy  discharged  a  pistol,  which  took  efltect 
in  the  uFnar  side  of  the  hand,  tearing  away  the  soft  parts  and  a 
portion  of  the  fifth  metacarpal  bone.  By  "blocking"  the  ulnar 
nerve  at  the  elbow  the  wound  was  revised,  and  the  fragments  of 
the  bone  removed  without  pain.  In  this  case  there  was  no  com- 
plaint of  the  burning  sensation  described  in  the  preceding.  The 
wound  healed  readily. 

Cas  e  3 :  In  a  tubercular  patient  a  local  focus  appeared  in 
the  metacarpo-phalangeal  joint.  In  performing  an  operation  for 
the  removal  of  this  focus,  the  ulner  nerve  was  "blocked."  At 
first  an  attempt  was  made  to  secure  anesthesia  by  injecting  the 
solution  around  the  nerve,  but  after  waiting  five  minutes  it  was 
found  that  anesthesia  was  only  partial  and  that  it  was  necessary 
to  inject  the  nerve  itself.  In  performing  the  operation  it  is  best 
to  fix  the  nerve  well  against  the  bone  and  insert  the  needle  grad- 
ually, as  anesthesia  occurs  in  advance  of  the  needle.    After  such 
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an  injection  the  anesthesia  was  complete  and  the  operation  was 
performed  painlessly.  The  patient  complained  of  some  burning 
the  first  night,  but  the  second  day  it  decreased  and  was  not  again 
experienced. 

Observations:  In  two  other  cases  this  nerve  was  in  a  similar 
manner  **blocked."  In  each  the  anesthesia  was  complete  in  five 
to  10  minutes  and  no  after  effects  were  noted.  In  no  case  was 
there  any  interference  with  the  function  of  this  nerve  in  conse- 
quence of  this  injection.     Neither  did  the  points  at  which  the 

injection  was  made  remain  tender.    No  neuritis  followed. 

> 

Amputations  at  the  Shoulder  Joint:  Amputations  at  the 
shoulder  joint  are  usually  indicated  on  account  of  a  serious  acci- 
dent or  disease,  and  in  consequence  such  operations  are  frequently 
performed  under  unfavorable  circumstances.  There  has  been  a 
considerable  mortality  following  this  operation,  even  under  the 
more  favored  conditions.  In  operations  for  malignant  disease  in 
the  aged,  and  in  operations  in  the  presence  of  profound  depression 
or  shock,  general  anesthesia  adds  seriously  to  the  danger.  There 
are  many  instances  of  contraindication  to  the  use  of  general  anes- 
thesia. A  method  by  which  this  operation  may  be  performed 
without  general  anesthesia,  without  shock  and  without  hemor- 
rhage, was  devised  in  accordance  with  the  experimental  evidence 
set  forth  in  the  preceding  pages,  and  put  into  practice  in  June, 
1898. 

Technique:  The  technique  is  based  upon  the  fact  that  nerve» 
trunks  may  be  safely  and  effectually  subjected  to  a  physiologic 
"block"  by  injecting  cocain  or  eucain  in  a  comparative  weak  solu- 
tion, and  that  arteries  may  be,  with  entire  safety,  temporarily 
closed  without  injuring  their  walls.  Fortunately  in  the  application 
of  these  principles,  in  amputation  of  the  shoulder  joint  the  sub- 
clavian artery  is  in  close  surgical  relation  with  the  brachial  plexus 
so  that  the  same  incision  may  be  utilized  for  exposing  the  nerve 
an<I  the  blood  supply. 

REPORT  OF  CASES 

Case  1 :  Female,  aged  74,  was  suffering  from  sarcoma  of 
the  arm,  situated  in  the  lower  third  and  extending  well  down  to 
the  elbow.  There  was  a  metastatic  growth  in  the  axilla.  She  was 
suffering  great  pain  and  the  tumor  was  growing  rapidly.  Owing 
to  her  extreme  age,  an  amputation  at  the  shoulder  joint  by  the 
methods  hitherto  in  vogue,  giving  a  general  anesthesia  without 
"blocking"  the  nerve-trunks  to  protect  her  against  the  afferent 
impulses  caused  by  the  mechanical  irritation  of  the  amputation. 
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thereby  producing  shock,  would  have  been  a  risk  too  great  to 
assume.    It  was  decided  to  perform  the  operation  by  employing 
the  technique  above  described.    An  incision  was  made  along  the 
outer  border  of  the  stemomastoid  muscle  under   1/10%  infil- 
tration cocain  anesthesia.    The  incision  was  carried  through  the 
superficial  and  the  deep  fascia,  exposing  in  the  first  part  of  the 
incision  the  external  jugular  vein.    The  lower  part  of  the  incision 
was  carried  well  down  on  the  clavicle.    The  omohyoid  muscle  was 
retracted  downward,  the  anterior  angle  of  the  trapezius  backward 
and  the  posterior  margin  of  the  scalenus  anticus  forward,  thereby 
exposing  the  trunks  of  the  brachial  plexus,  and  by  extending  the 
dissection  a  trifle  farther  downward  and  inward  the  arching  sub- 
clavian artery  was  brought  into  the  field.    In  making  this  dissec- 
tion it  is  important  to  keep  the  field  of  the  operation  entirely  free 
from  blood,  so  that  the  translucency  of  the  tissue  will  permit  the 
ready  recognition  of  the  anatomical  structures  in  their  minutest 
detail.    It  will  then  be  possible  to  detect  small  nerve  twigs  before 
they  are  encountered  and  enable  the  operator  to  subject  them  to 
local  anesthesia  in  advance.     In  this  way  the  area  supplied  by 
these  branches  may  be  rendered  anesthetized.    The  small  vessels 
may  be  caught  with  narrow  bladed  forceps  between  which  the 
incision  may  be  carried.     The  smaller  nerve  twigs  are  usually 
found  rtinning  along  the  blood  vessels  or  in  the  connective  tissue 
planes.    It  was  observed  in  this  dissection  that  in  the  deeper  struc- 
tures the  sensory  nerve  supply  is  not  so  abundant  as  in  the  more 
superficial.     After  exposing  the  trunks  of  the  brachial  plexus, 
there  being  but  a  slight  amount  of  pain  in  the  dissection,  they 
were  subjected  to  a  physiologic  blacking  by  injecting  first  on 
their  outer  covering,  then  into  the  substance,  a  J/2%  solution  of 
cocain,  just  sufficient  to  cause  a  localized  swelling.     It  requireri 
but  a  small  amount  of  solution  to  accomplish  this.    After  injecting 
each  tnmk  there  was  a  total  loss  of  sensation  and  of  motion  in 
all  the  parts  supplied  by  the  brachial  plexus.     The  subclavian 
artery  was  then  closed  by  means  of  a  special  clamp,  over  the 
blades  of  which  rubber  tubing  was  drawn.    The  blades  were  then 
approximated  by  adjusting  the   screw   sufficiently  to  close  the 
lumen  of  the  vessel.    The  patient  was  then  told  that  the  operation 
would  not  be  performed  at  that  time,  but  would  be  deferred  until 
the  next  day.    A  towel  was  thrown  over  her  eyes,  and  under  the 
pretext  of  making  a  careful  examination  of  her  arm  the  amputa- 
tion was  made  without  her  knowledge.     ITie  flap  on  the  outer 
and   posterior   aspects   over   the   deltoid    was   made   rather   low, 
because  of  the  subcutaneous  distribution  of  the  branches  of  nerves 
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from  the  cervical  plexus,  which  of  course  had  not  been  included 
in  the  physiologic  block.  She  experienced  no  pain  except  a  slight 
one  as  the  incision  was  carried  around  the  posterior  surface  of  the 
upper  portion  of  the  arm  supplied  by  the  supra-acromial  nerve. 
The  pain  was,  however,  comparatively  slight,  and  was  felt  only 
during  the  incision  of  the  skin.  During  the  disarticulation  the 
patient  was  not  aware  that  she  was  being  touched.  After  the 
operation  had  been  completed  it  was  found  that  there  was  abso- 
lutely no  shock  and  that  the  operation  had  made  no  appreciable 
impression  on  her.  The  vessels  were  all  picked  up  and  tied  before 
releasing  the  clamp  from  the  subclavian.  The  total  amount  of 
cocain  used  in  the  operation  was  about  one-eighth  of  a  grain.  A 
portion  of  this  amount  was  recovered  by  sponging  away  the  free 
solution  in  the  wound.  When  the  patient  was  returned  to  her 
bed  the  patient  was  not  aware  that  her  arm  had  been  removed. 
She  soon  missed  it  and  manifesting  some  excitement  was  infonned 
by  the  nurse.  She  experienced  some  pain  a  few  hours  after  the 
operation  and  vomited  several  times  the  first  night.  She  made  a 
good  recovery  from  the  operation  and  there  was  nothing  in  the 
after-progress  of  the  case  different  from  operations  performed  in 
the  usual  way. 

Case  2 :  Amputation  of  the  arm  at  the  middle  was  per- 
formed by  the  same  technique  as  the  preceding  without  producing 
any  pain  and  without  the  slightest  shock.  Patient  made  a  good 
recovery.  The  op>eration  was  performed  on  account  of.  moist 
gangrene  of  the  forearm  in  a  patient  having  advanced  pulmonar)- 
tuberculosis. 

imputation  of  Half  the  Shoulder  Girdle:  Remarks.  This 
operation  has  been  performicd  a  number  of  times  by  various 
methods.  The  purpose  of  discussing  it  is  to  point  out  a  technique 
by  means  of  which  hemorrhage  and  shock  may  be  wholly  avoided. 
Under  general  anesthesia  an  incision  is  made  over  the  clavicle  and 
the  inner  half  of  this  bone  is  resected,  after  which  the  subclavian 
vein  and  the  trunks  of  Ihe  brachial  plexus  are  exposed.  The 
trunks  are  then  subjected  to  a  physiologic  block  of  cocain  and 
eucain  in  comparatively  weak  solution — say  K>%.  The  brachial 
plexus  is  next  severed  and  the  artery  and  vein  closed  by  ligature. 
The  incision  for  the  further  technique  in  removing  the  scapula 
will  vary  with  the  object  for  which  the  operation  is  done.  Tlie 
amount  of  shock  will  be  limited  to  what  will  be  produced  by  mak- 
ing the  incision  through  the  structures  supplied  by  the  nerves 
from  the  cervical  plexus,  which  is  almost  nil. 
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Observation  of  the  Pharynx:  Qinical  experience,  as  well  as 
physiologic  experiments,  have  demonstrated  that  when  the 
pharynx  is  subjected  to  a  considerable  manipulation,  especially 
that  portion  nearest  the  glottis,  reflex  inhibition  both  of  the  respir- 
ation and  of  the  heart  may  occur.  The  respiratory  inhibition  is 
the  more  frequently  produced.  In  the  cases  in  which  manipulation 
required  considerable  force  the  heart  may  be  inhibited,  causing 
collapse.  I  have  observed  this  reflex  inhibition  of  both  the  heart 
and  the  respiration  in  removing  a  tumor  of  considerable  size  from 
the  nasopharynx.  In  operations  for  removing  adenoid  growths 
from  the  nasopharynx  these  phenomena  have  also  been  observed. 
In  extracting  large  foreign  bodies  collapse  may  be  produced.  Not 
infrequently,  in  performing  difficult  operations  in  this  portion  of 
the  pharynx,  reflex  inhibition  confuses  the  operator.  The  resfHra- 
tory  inhibition  is  likely  to  give  the  impression  that  the  patient 
is  suffering  from  mechanical  obstruction.  The  inclination  might 
be  to  clear  out  the  upper  respiratory  passage,  but  this  additicxial 
irritation  would  increase  the  symptoms.  In  the  experiments  it 
was  found  that  reflex  inhibition  in  this  area  may  be  prevented  by 
the  local  application  of  a  2%  solution  of  cocain.  The  solution 
may  be  as  weak  as  1%,  or  even  5^%,  and  be  eflfectual  A  hypo- 
dermic injection  of  atropin  prevents  reflex  inhibition  of  the  heart. 
In  cases  necessitating  the  removal  of  adenoid  growths  and  tumors 
of  the  pharynx  the  efficiency  of  these  drugs  was  proved.  It  is 
advisable,  before  beginning  the  technique  of  an  operation  involv- 
ing this  area,  to  make  a  local  application  of  a  solution  of  eucain 
or  cocain,  and  a  hypodermic  injection  of  atropin,  to  prevent  reflex 
inhibition.  If  during  an  operation  inhibition  does  occur,  the  dis- 
tinction between  inhibition  and  obstruction  must  be  borne  in  mind, 
for  if  the  case  is  one  of  obstruction  there  will  be  increased  respira- 
tory efforts,  but  if  it  is  a  reflex  inhibition  respirations  instantly 
cease.  In  obstructions  the  pulse  continues  unaltered  for  some 
time  before  it  becomes  markedly  slower.  In  reflex  inhibition  the 
pulse  is  instantly  and  markedly  slowed  or  arrested. 

Laryngotomy:  Remarks,  Not  infrequently  in  this  opera- 
tion at  the  moment  the  larynx  is  opened  the  patient  goes  into  a 
state  of  collapse  from  which  he  may  never  recover.  This  opera- 
tion is  more  frequently  performed  on  children,  oftentimes  in 
great  haste,  under  the  stress  of  circumstances.  If  the  operation  is 
performed  through  the  cricoid,  collapse  at  the  moment  of  enter- 
ing does  not  occur.  If  made  higher,  it  is  very  likely  to  occur, 
the  reason  being  that  in  the  higher  operations  the  inhibition  area 
of  the  larynx  is  mechanically  stimulated.     This  causes  a  reflex 
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inhibition,  as  in  operations  upon  the  pharynx.  The  superior 
larjTigeal  nerves  are  endowed  with  very  strong  inhibitory  func- 
tions, which  are  more  active  in  the  upper  part  of  the  larynx.  The 
clinical  observations  are  in  entire  accord  with  the  experimental 
evidence. 

REPORT  OF  CASES 

Case  1 :  Dr  M.  called  in  a  colleague  to  aid  in  performing  a 
laryngotomy  upon  a  child  who  had  a  grain  of  corn  in  the  larynx. 
The  operation  was  successful  until  the  larynx  was  opened,  when 
suddenly  collapse  occurred,  resuscitation  seemed  impossible.  Dur- 
ing the  first  stages  of  the  collapse  the  corn  was  removed.  Arti- 
ficial respiration  was  maintained  for  a  time,  though  life  seemed 
extinct,  when  suddenly  respirations  began  and  there  was  an 
uneventful  recovery. 

Case  2 :  I  was  called  to  see  a  child  three  years  old  having  a 
large  bean  lodged  in  the  larynx.  The  history  of  the  case  was  that 
while  the  child  was  playing  with  the  bean,  in  a  fit  of  laughter, 
inspired  it  into  the  larynx.  Paroxysms  of  coughing  followed. 
These  occurred  at  intervals.  Each  time  the  child  stopped  breath- 
ing, became  cyanotic  and  apparently  dead.  After  a  brief  interval 
respirations  returned,  another  paroxysm  soon  followed  with  a 
repetition  of  the  collapse.  From  these  symptoms  alone  the  loca- 
tion of  the  bean  was  diagnosed  as  being  in  the  upper  part  of  the 
larynx.  An  operation  under  local  anesthesia  was  performed.  The' 
incision  was  made  through  the  cricoid  cartilage,  below  the  so-called 
inhibition  area,  and  the  laryngeal  mucosa  was  treated  with  a 
2%  solution  of  cocain,  after  which  the  larynx  could  be  readily 
explored,  the  bean  located  and  removed  without  inducing  reflex 
inhibition. 

Observations:  Cases  might  be  multiplied,  but  the  foregoing 
are  typical.  The  difference  between  reflex  inhibition  and  obstruc- 
ticMi  is  very  marked.  Reflex  inhibition  cannot  be  produced  by  a 
foreign  body  at  any  point  below  the  so-called  inhibition  area  of 
the  larynx.  The  importance  of  the  use  of  local  anesthesia,  to  pre- 
vent reflex  inhibition  in  laryngeal  operations,  cannot  be  over- 
stated. 

In  all  the  operations  upon  the  larynx,  especially  in  laryn- 
gectomy and  intralaryngeal  procedures,  the  use  of  cocain  and 
eucain  is  of  the  greatest  importance.  In  laryngectomy  especial 
attention  has  been  called  to  the  collapse  that  not  infrequently 
appears  while  removing  the  larynx  from  its  attachments. 

Bardenhauer  encountered  this  three  times  in  one  case  while 
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inflating  the  Trendelenburg  apparatus.  In  intubation  sudden 
death  frequently  occurs,  the  collapse  being  due  to  reflex  inhibition 
of  either  the  respiration  or  the  heart,  or  both.  Cocain  or  eucain 
applied  on  the  mucous  membrane  wholly  prevents  such  reflex 
inhibition.  If  such  local  application  cannot  be  applied,  all  the 
necessary  arrangements  for  the  maintenance  of  the  artificial  res- 
piration may  be  made  in  advance.  A  hypodermic  injection  of 
atropin  will  prevent  the  cardiac  inhibition,  so  that,  without  the  use 
of  local  anesthesia,  atropin,  with  artificial  respiration,  may  be 
depended  upon  to  carry  the  patient  over  the  inhibition  crisis.  In 
one  hundred  and  fifty-six  intubations  I  have  encountered  reflex 
inhibition  six  times,  twice  fatal,  and  they  occurred  before  the 
nature  of  the  inhibition  was  comprehended.  Since  making  use  of 
the  experimental  data,  no  case  has  been  lost  from  reflex  inhibition 
or  "laryngeal  collapse." 

Death  cannot  occur  as  a  result  of  reflex  inhibition  if  a  pre- 
liminary hypodermic  of  a  physiologic  dose  of  atropin  is  given. 
The  use  of  cocain  is  not  practical  in  intubations  for  diphtheritic 
stenosis. 

Clinical  Summary:  In  the  clinical  use  of  cocain  and  eucain 
particular  attention  is  called  to  a  most  important  feature — liz., 
that  shock  is  almost  wholly  avoided  as  all  afferent  impulses  are 
blocked.  It  is  now  known  that  afferent  impulses  set  up  by  injury 
or  operation  are  the  causes  of  shock.  These  impulses  are  but 
slightly  modified  by  general  anesthesia.  The  afferent  impulse, 
constituting  pain,  is  abolished  by  general  anesthesia,  but  those 
affecting  the  vasomotor,  the  respiratory,  and  the  cardiac  mechan- 
isms are  not  controlled;  but  cocain  or  eucain  absolutely  blocks 
their  passage,  making  a  physiologic  amputation  of  the  part.  These 
anesthetics  wholly  prevent  reflex  inhibition,  the  principal  causes 
of  collapse  in  operations  and  injuries — e.  g.,  operations  cki  the 
larynx  and  pharynx.  Given  hypodermically,  the  experimental 
evidence  shows  that  they  diminish  shock  in  operations  on  the 
splanchnic  area  and  absolutely  alter  this  area  in  the  processes  of 
operation  or  exposure,  as  abundantly  proved  by  the  series  of 
double  experiments. 

I  have  had  but  two  opportunities  of  testing  this  clinically, 
both  in  operations  for  gun-shot  wounds  of  the  intestines,  and  in 
each  the  experimental  evidence  seemed  to  be  corroborated.  Com- 
parative results  require  such  a  large  number  of  observations  that 
I  prefer  for  the  present  to  offer  no  more  than  the  clinical 
suggestion. 
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on  the  effect  of  temporary  closure  of  the  carotid  arteries 

SUMMARY   OF   NINETEEN    EXPERIMENTS 

Histologic:  The  gross  specimens  presented  an  oval  outline 
on  section  at  the  constricted  portion.  This  flattening  of  the  artery 
was  more  marked  in  those  carotids  which  had  been  clamped  for 
some  hours  and  in  those  in  which  the  clamps  had  been  tightly 
adjusted.  The  histologic  appearance  of  arteries  clamped  for  short 
periods  and  examined  at  once  showed  but  slight  change.  Arteries 
clamped  for  periods  of  from  15  minutes  to  half  hour  showed 
little  effect  other  than  a  slight  tearing  of  endothelium  at  the 
extremities  of  the  oval.  Those  clamped  for  an  hour  showed  a 
greater  amount  of  distortion  of  the  endothelium  at  the  margins 
of  the  oval  with  some  separation  and  endothelial  cells,  which  were 
massed  between  folds  of  fenestrated  membrane.  The  elastic 
layers  were  slightly  distorted  at  the  constricted  portion.  The 
elements  of  the  middle  laver  were  massed  at  the  extremities  and 
somewhat  disarranged.  The  adventitia  was  unchanged.  The 
histologic  appearance  of  the  carotids  from  the  recovery  experi- 
ments varied  with  several  conditions.  The  amount  of  pressure 
exerted  by  the  clamp,  the  presence  or  absence  of  wound  infection, 
and  the  length  of  time  the  clamps  were  allowed  to  remain  on  the 
artery,  modified  the  results. 

Some  specimens  clamped  too  tightly  for  four  or  six  hours 
showed  marked  degeneration  of  the  middle  coats  with  edema  and 
a  thickening  and  disarrangement  of  the  intima,  with  loss  of  endo- 
thelium and  a  very  perceptible  narrowing  of  the  lumen ;  others 
were  thrombosed,  some  were  necrotic;  but  in  those  carotids  in 
which  care  was  taken  to  so  adjust  the  clamps  as  to  exert  only 
sufficient  pressure  on  the  artery  to  close  its  lumen,  the  histologic 
changes  were  unimportant.  A  clamp  adjusted  too  tightly  caused 
pressure  necrosis  in  a  few  hours,  while  other  carotids  were 
clamped  for  from  24  to  48  hours  without  notable  damage  to  the 
arterial  walls.  The  intima  and  elastic  membrane  were  but  slightly 
affected  though  the  media  showed  some  evidence  of  degeneration. 
The  adventitia  was  but  slightly  altered. 

The  presence  or  absence  of  infection  of  the  wound  was  of 
great  importance.  In  those  cases  in  which  an  infection  appeared 
the  arteries  showed  the  greatest  changes.  In  many  instances  the 
artery  was  necrotic  at  the  clamped  portion,  and  in  some  instances 
ii  was  severed.  The  media  and  adventitia,  both  above  and  below 
the  constricted  portion,  showed  round  celled  infiltration  and  in 
some  areas  necrosis.  The  intima  and  the  inner  elastic  membrane 
were  disorganized  and  distorted.  In  those  thrombosed,  the  lumen 
was  narrowed  owing  to  edema  and  thickening  of  the  walls. 
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The  experiments  showed  that  a  properly  adjusted  clamp 
could  be  left  in  position,  closing  the  artery  for  from  24  to  48  hours, 
without  serious  injury  to  the  walls. 

Physiologic:  The  immiediate  effect  on  the  circulation  of 
temporarily  closing  one  carotid  artery  was  to  increase  the  blood- 
pressure,  but  usually  a  compensation  followed,  and  the  pressure 
returned  to  its  normal  level.  No  effect  upon  the  respiration  was 
observed.  Simultaneously  closing  both  carotid  arteries  produced 
a  greater  rise  in  the  blood-pressure,  which  by  physiologic  compen- 
sation usually  soon  returned  to  the  normal  level.  In  many  of  the 
experiments  there  was  a  decrease  in  the  respiratory  action, 
although  the  effect  was  very  slight.  In  no  instance  were  there  any 
striking  results  noted.  In  the  recovery  experiments  in  the  cases 
in  which  the  clamps  were  allowed  to  remain  on  the  arteries,  clos- 
ing therii  and  the  wound  pursuing  an  aseptic  course,  no  effect 
upon  the  animal  was  observed  beyond  that  attributable  to  the 
anesthesia  and  the  operation.  The  animals  seemed  playful  and 
strong.  Even  after  24  hours  of  complete  closure  there  was  not 
much  microscopic  evidence  of  injury  to  the  vessel  wall.  Tlie 
circulation  through  the  clamped  portion  was  readily  re-established. 
However,  in  cases  in  which,  during  the  application  of  clamps  for 
a  considerable  length  of  time,  say  two  days,  the  animal  in  the 
meantime  had  suffered  infective  inflammation  of  the  wound,  the 
damage  of  the  vessel  walls  was  very  considerable  and  the  lumen 
was  in  some  instances  occluded.  As  to  the  after  effects,  in  no 
case  was  there  clotting;  the  aseptic  cases  made  good  recoveries; 
the  circulation  was  re-established;  and  no  impairment  of  conse- 
quence was  observed.  The  circulation  of  the  brain  was  carefully 
observed  at  the  post  mortem,  and  in  no  case  was  either  emboli  or 
thrombi  found,  or  any  effect  on  the  brain  noted.  After  consider- 
ing several  devices,  the  most  accurate,  efficient,  and  safe  one 
seemed  to  be  that  of  applying  a  clamp,  so  constructed  that  its 
blades  could  be  adjusted  by  means  of  a  set  screw,  and  when  they 
were  approximated  so  as  to  close  the  vessel,  but  not  compress  its 
walls,  the  blades  were  parallel  to  each  other.  One  blade  was 
made  longer  than  the  other,  and  its  end  turned  up  so  as  to  pre- 
vent the  escape  of  the  artery.  Over  these  blades  were  stretched 
pieces  of  rubber  tubing,  thereby  minimizing  the  effect  of  contact 
with  the  vessel  wall.  In  applying  the  same,  it  is  necessary  to  bear 
in  mind  that  the  walls  need  only  be  approximated,  not  compressed. 
The  adjustable  screw  gives  so  perfect  a  mechanical  control  of 
the  lumen  of  the  vessel  as  to  enable  the  surgeon  to  perform  the 
operation  and  secure  the  bleeding  vessels  with  a  minimum  loss 
of  blood. 
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clinical  application 

a  new  method  of  controluno  hbmorrhaob  in  certain  opera- 
TIONS ON  THE  HEAD  AND   NECK 

Technique:    Twenty  minutes  previous  to  making  the  incision 
one  one-hundreth  of  a  grain  of  atropin  should  be  injected,  in 
cases  in  which  the  technique  is  likely  to  involve  the  trunks  of  the 
vagi  or  their  superior  laryngeal  branches,   for  the  purpose  of 
preventing  possible  inhibitory  action  upon  the  heart.    Each  com- 
mon carotid  artery  is  closed  by  means  of  a  small  clamp,  whose 
blade  is  long  and  protected  by  a  thin  rubber  tubing.    The  lower 
blade  is  slightly  longer  than  the  upper,  and  turns  up  at  its  free  end 
so  that  its  grasp  upon  the  artery  will  be  more  secure.    The  spring 
end  of  the  clamp  is  so  arranged  that  when  the  blades  are  closed 
sufficiently  to  approximate  the  walls  of  the  vessels  they  become 
parallel.    The  closing  of  the  blade  is  accomplished  by  an  adjust- 
able thumb  screw,  making  definite  closure.    In  operations  in  which 
blood  may  enter  the  pulmonary  tract,  the  patient  should  be  placed 
in  a  Trendelenburg  posture.    This  partially  compensates  the  low- 
ered cerebral  blood-pressure  resulting  from  closing  the  carotids. 
While  this  posture  somewhat  increases  the  venous  and  capillary 
hemorrhage,  the  increase  of  the  venous  pressure  diminishes  the 
danger  of  the  entrance  of  air  into  the  larger  venous  trunk,  should 
they  accidentally  be  injured.     Fortunately  venous  and  capillary 
hemorrhages,  except  in  cases  involving  the  larger  veins,  are  rela- 
tively of  little  consequence.     On  completion  of  the  operation,  in 
cases  in  which  the  Trendelenburg  posture  is  employed,  it  is  safer 
to  restore  the  patient  to  the  horizontal  position  before  releasing 
the  carotids,  as  in  the  inclined  posture  the  normal  blood-pressure 
of  the  brain  is  increased  by  the  mechanical  factor,  and  releasing 
the  clamps  in  this  position  would  raise  the  pressure  above-  the 
normal.    The  release  of  the  clamp  should  be  made  slowly  while 
inspecting  the  field  of  operation  to  detect  any  vessels  that  might 
have  been  overlooked.     The  control  of  the  arterial  hemorrhage 
is  absolute,  except  in  such  vessels  as  received  direct  collateral 
pressure  from  the  vertebral  arteries.    According  to  the  researches 
of  Bayliss  and  Starling,  there  are  no  vasomotor  nerves  supplied 
to  the  vessels  of  the  brain.     The  circulation  being  mechanical, 
the  blood-vessels  of  the  brain  should  be  more  favorable  to  the 
employment  of  such  technique  than  the  vessels  of  almost  any 
other  organ  of  the  body  in  which  the  blood  supply  is  more  or 
less  regulated  by  the  vasomotor  mechanism. 
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REPORTS  OF  CASES 


Case  1 :    Both  common  carotids  closed.    Recovery.    Opera- 
tion was  performed  January,  1897. 

The  patient  upon  whom  this  technique  was  employed  was  a 
colored  man,  46  years  of  age,  admitted  to  St.  Alexis  Hospital 
on  account  of  a  large  fibrosarcoma  filling  the  mouth  so  as  to 
render  its  complete  closure  impossible.  Breathing  was  so 
obstructed  as  to  threaten  suffocation,  and  at  night  was  so  heavy 
and  labored  that  it  could  be  heard  at  a  considerable  distance. 
Under  cocain,  tracheotomy  was  performed  for  the  double  pur- 
pose of  removing  the  danger  of  asphyxia  and  as  a  part  of  the 
technique  to  be  employed.  Aside  from  emaciation  from  the  nec- 
essary liquid  diet,  the  patient  was  in  good  condition.  The  tumor 
was  first  observed  six  years  previous  in  the  posterior  part  of  the 
hard  palate.  A  year  later  it  was  removed,  but  recurred,  and  had 
been  growing  since  that  time.  On  account  of  its  size,  the  extent 
of  its  attachments,  when  I  first  saw  him,  could  not  be  determined. 
Its  translucent  surface  displayed  a  rich  supply  of  blood-vessels, 
some  of  considerable  size.  In  the  operation  the  technique  here 
described  was  employed.  The  tumor  was  delimited  by  an  incision 
in  the  healthy  mucous  membrane.  The  hard  palate  w^as  divided 
along  this  line.  The  vomer  was  severed  along  the  floor  of  the 
nose  and  the  entire  mass  turned  out.  After  the  necessary  revision 
of  the  wound  the  principal  vessels  were  secured,  and  everywhere 
the  wound  was  touched  with  the  thermo-cautery.  After  the 
operation  had  been  completed,  the  wound  dressed,  and  perhaps 
10  minutes  had  elapsed,  respiration  suddenly  failed.  Artificial 
respiration  was  maintained  during  25  minutes.  The  application 
of  ice,  alternated  with  a  brisk  rubbing  with  a  warm  towel,  proved 
an  efficient  stimulus  to  respiration.  The  entire  mouth  was  packed 
with  iodoform  gauze,  which  was  allowed  to  remain  for  24  hours, 
after  which  lx)ric  acid  solution  with  sufficient  thymol  to  correct 
the  disa,c:reeable  odor  was  used  in  a  mouth  wash.  The  tracheal 
tube  was  removed  after  two  weeks,  when  it  was  thought  that  the 
danger  of  pulmonary  infection  had  passed.  The  patient  was  socm 
able  to  leave  his  bed,  and  made  an  uneventful  recovery.  Four 
rears  later  tliere  was  no  recurrence. 

C\SE  2:  Removal  of  a  large  congenital  tumor  of  the  neck. 
Closure  of  both  common  carotid  arteries.    Recovery. 

Female,  21  years  of  age.  At  birth  it  was  large  and  more 
developed  on  the  right  side  than  on  the  left,  greatly  increasing  in 
size  as  she  grew  older.    At  the  time  of  operation  the  tumor  occu- 
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pied  the  entire  anterior  and  much  of  the  latter  portion  of  the  neck. 
On  the  left  side  it  extended  past  the  line  of  the  ear.  On  the  right, 
over  the  border  of  the  stemomastoid  muscle.  It  extended  from 
the  sternum  to  the  chin.  The  whole  tumor  was  very  large  and 
pendulous.  There  was  free  discharge  of  a  glairy  mucus  from 
several  sinuses.  In  these  sinuses  a  probe  could  be  passed  down 
to  the  level  of  the  larynx.  The  tumor  mass  was  of  varied  con- 
sistency, at  places  cystic  and  moderately  fluctuating,  at  others 
giving  the  resistance  of  fleshy  tissue.  The  sinuses  did  not  com- 
municate with  the  interior  of  the  larynx.  A  laryngoscopic  exami- 
nation showed  that  the  trachea  was  markedly  flattened  in  its 
antero-posterior  diameter.  Both  voice  and  respiration  were 
impaired.  The  danger  of  hemorrhage  was  so  great  that  the 
patient  had  previously  been  advised  against  operation. 

Operation:  The  carotid  arteries  were  found  pressed  back 
against  the  vertebral  column.  They  were  closed  by  means  of  the 
clamps,  after  which  the  operation  was  carried  out  almost  blood- 
lessly.  The  only  blood-loss  was  in  making  the  incisions  in  the 
portion  supplied  by  the  inferior  thyroid  arteries,  which  were  not 
closed.  When  the  common  carotid  arteries  were  clamped,  the 
face  became  blanched  and  the  pulse  disappeared  from  all  portions 
of  the  head.  In  experiments  on  animals  we  have  been  able  to 
show  that  the  intracranial  pressure  is  kept  sufficiently  high  for 
the  functioning  of  the  bulbar  centers  by  the  vertebral  arteries 
alone.  If,  however,  the  closure  of  the  common  carotids  is  perma- 
nent, cerebral  softening  is  likely  to  ensue ;  if  temporary,  untoward 
effects  follow.  The  patient  made  a  good  recovery,  and  there  is 
but  a  minimum  scar  on  the  neck.  Both  of  the  external  jugular 
veins  were  excised  with  the  tumor.  All  of  the  deeper  structures 
were  laid  bare. .  The  tumor  was  in  anatomical  relation  with  the 
sheaths  of  the  common  carotid  arteries,  the  trachea,  the  larynx, 
and  all  the  deeper  structures  of  the  neck.  There  was  no  capsule. 
At  first  I  was  inclined  to  believe  that  one  of  the  recurrent  laryn- 
geal nerves  was  sacrificed.  She  spoke  in  stridulous  tones.  Later 
the  voice  cleared. 

Case  3 :  Clamping  of  both  common  carotids ;  partial  resec- 
tion of  the  tongue ;  removal  of  the  floor  of  the  mouth ;  excision 
of  the  submaxillary  and  sublingual  glands ;  resection  of  the  paro- 
tid; excision  of  the  superficial  and  deep  cervical  lymphatics  on 
the  left  side ;  excision  of  the  jugular  vein  ;  resection  of  the  buccal 
aspect  of  the  inferior  maxillary  bone.    Recovery. 
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Diagnosis:  Typical  epithelioma  situated  on  the  floor  of  the 
mouth,  extending  from  the  left  side  of  the  tongue  to  the  inferior 
maxilla.  Slight  enlargement  of  several  lymphatic  glands  could 
be  palpated.  Age  48;  previous  health  good ;  obese  and  plethoric: 
weight  236  pounds :  neck  short,  thick  and  fat. 

Operation:  Chloroform-morphin  anesthesia-  One  one- 
hundredth  grain  of  atropin  was  given  half  an  hour  before  the 
operation  to  prevent  cardiac  inhibition  from  probable  mechanical 
irritation  of  the  superior  laryngeal  or  of  the  vagus.  Both  common 
carotids  were  closed  by  means  of  the  rubber-tipped  screw  clamps. 
The  incision  on  the  right  side  being  an  inch  long,  fibres  of  the 
sternomastoid  were  separated.  On  the  left  side  the  vessel  was 
secured  in  a  like  manner.  The  incision  was  carried  upward,  then 
outward,  parallel  with  the  jaw  to  the  parotid  gland,  and  an  inner 
incision  was  carried  to  the  median  line.  Reflecting  the  skin 
exposed  the  entire  cervical  field.  The  superficial  chain  of  glands 
was  first  removed,  then  the  deeper.  The  submaxillary  gland  was 
encroached  upon  by  a  metastasis  of  the  adjacent  lymphatics,  and 
was  accordingly  removed.  Metastases  were  found  in  the  deep 
cervical,  in  the  parotid  region,  and  along  the  jugular  vein.  The 
jugular  together  with  the  glands  was  excised.  While  dissecting 
out  the  deeper  glands  the  pulse  increased  rapidly  to  162,  due  to 
increased  stimulation  of  the  sympathetic,  while  the  vagal  action 
was  prevented  by  the  atropin.  The  cause  being  recognized,  no 
stimulation  was  given.  The  pulse  soon  returned  to  the  previous 
rate.  The  extensive  cervical  dissection  was  then  packed  with 
gauze.  The  tongue  was  held  well  over  and  the  mouth  lightly 
packed  with  gauze.  The  base  of  the  tongue,  the  entire  floor  of 
the  mouth  on  the  left  side,  and  about  half  of  the  adjacent  jaw 
was  removed.  The  resection  of  the  tongue  included  about  one- 
third  of  its  left  half  and  base.  There  was  free  communication 
between  the  mouth  and  neck. 

The  clamps  were  now  gradually  unscrewed  and  the  circula- 
tion of  the  mouth,  face  and  neck  re-established.  The  absolute 
control  by  means  of  the  screw  clamps  made  it  possible  to  secure 
all  the  bleeding  points  without  appreciable  blood-loss.  There  was 
but  a  trifling  hemorrhage,  mostly  venous,  and  the  operation  was 
greatly  facilitated  by  keeping  a  bloodless  field.  The  patient  made 
a  rapid  recovery.  There  were  no  unfavorable  symptoms  due  to 
the  closure  of  the  carotids  either  during  the  operation  or  after  it 

Case  4  (Abstract)  :  Temporary  closure  of  common  caro- 
tid. Removal  of  sarcoma  of  parotid;  vagus  exposed;  external 
carotid  and  jugular  tied ;  cardiac  inhibition  from  vagal  and  laryn- 


Crile — Surgical  Operations^  39 

geal  irritation;   application  of  2%  solution  of  cocain  prevented 
further  inhibition.    Recovery. 

The  common  carotid  was  closed  by  means  of  special  clamp; 
the  jugular  vein  and  the  external  carotid  was  excised ;  the  vagus 
ivas  laid  bare.  On  account  of  an  insufficient  dose  of  atropin,  irri- 
tation of  the  vagus  while  separating  it  reduced  the  heart-beats 
from  92  to  56.  The  nerve  being  exposed,  cotton  saturated  witli 
a  2%  solution  of  cocain  was  packed  around  it.  Although  it  became 
necessary  to  inflict  greater  mechanical  irritation  in  the  further  dis- 
section than  had  been  previously  inflicted,  the  heart  promptly 
returned  to  90  and  was  not  further  affected.  Cocain  blocked  the 
afferent  impulses  and  protected  the  heart.  Quick  recovery 
followed. 

Case  6  (Abstract):  Excision  of  the  tongue,  left  floor  of 
the  mouth,  middle  half  of  the  jaw,  glands  of  the  neck,  submaxilla, 
and  a  portion  of  the  parotid  glands  en  bloc  for  carcinoma. 
Recovery. 

Male,  aged  58 ;  preliminary  tracheotomy  one  week  before  the 
operation.  Both  common  carotids  closed  by  means  of  the  clamp. 
One  one-hundredth  grain  of  atropin  given.  Incision  carried  along 
the  large  vessels  in  the  neck,  exposing  them,  to  the  angle  of  the 
jaw,  then  upward  to  the  base  of  the  jaw ;  another  incision  parallel 
to  the  jaw.  Skin  flaps  directed  in  all  directions.  Large  vessels 
exposed  at  the  base  of  the  neck.  All  the  glands  and  fascia 
removed  up  to  the  jaw.  Jaw  sawed  through  at  two  points,  after 
which  the  entire  tongue,  floor  of  the  mouth,  and  left  tonsil  were 
removed  with  the  scissors.  The  pharynx  had  been  previously 
packed  with  gauze.  There  was  but  a  trifling  hemorrhage.  The 
patient's  pulse-rate  never  changed  during  the  operation  which  was 
completed  in  30  minutes.  The  closing  of  the  common  carotid 
arteries  afforded  a  bloodless  field  so  far  as  capillary  and  arterial 
hemorrhage  was  concerned,  and  but  slight  from  the  venous 
sources.  The  atropin  paralyzing  the  terminals  of  the  vagus  pre- 
vented any  inhibition.    Patient  made  a  rapid  recovery. 

Case  6  (Abstract)  :  Carcinoma  arising  from  the  duct  of 
the  parotid  gland.  Excision ;  closure  of  the  common  carotid. 
Recovery. 

Female,  aged  12;  in  good  physical  condition.  During  the 
operation  the  large  vessels  and  the  upper  portion  of  the  vagus 
and  the  superior  laryngeal  were  exposed.  Although  the  patient 
had  been  given  one  one-hundred  and  twenty-fifth  grain  of  atropin 
the  pulse  was  reduced  during  the  manipulation  of  these  structures 
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from  90  to  52.  A  piece  of  cotton  saturated  with  a  2%  solution  of 
cocain  was  packed  down  upon  the  nerve,  after  which  the  pulse 
returned  to  its  previous  rate  in  less  than  a  minute.  The  operation 
was  completed,  involving  continuous  manipulation  of  the  vagus 
and  the  superior  laryngeal,  with  no  effect  upon  the  heart's  action. 
The  respirations  were  shortened  and  deepened. 

Case  7  (Abstract):  Operation  for  tubercular  glands  of  the 
neck.  Dissection  involved  the  jugular,  deeper  vessels,  and  the 
vagus  nerve;  cardio-inhibitory  action  from  manipulating  the 
vagus.    Recovery. 

Patient  eight  years  old.  While  separating  the  glands  from 
the  vagus  in  its  upper  portion  near  the  parotid  the  heart-beats 
dropped  from  "92  to  62.  The  field  was  kept  bloodless,  so  that  all 
the  structures  could  be  seen.  The  vagus  had  been  laid  bare.  A 
2%  solution  of  cocain  was  applied  upon  the  nerve,  and  the  pulse 
went  up  immediately  to  90,  after  which,  although  the  dissection 
involved  the  nerve  more  than  before,  no  inhibition  was  noted. 

Case  8  (Abstract)  :  Oosure  of  the  common  carotids.  Phys- 
iologic dosage  of  atropin;  laryngeal  application  of  cocain; 
excision  of  the  tongue,  epiglottis,  left  tonsil,  floor  of  the  mouthy 
lower  jaw,  submaxillary  and  parotid  glands,  left  jugular  vein, 
left  external  carotid  artery,  and  the  vagus  nerve ;  but  little  shock. 
Easy  immediate  recovery.  Death  from  secondary  hemorrhage  on 
the  13th  day. 

Patient  had  had  six  operations  for  epithelioma;  the  disease 
originated  in  the  floor  of  the  mouth.  The  operations  and  the 
disease  had  so  far  destroyed  the  jaw  and  the  soft  parts  that  the 
patient  was  with  increasing  difficulty  able  to  eat.  The  cicatricial 
and  carcinomatous  contractions  and  hardening  fixed  the  lower  jaw 
and  was  progressingly  closing  the  mouth.  The  procedure  was 
recommended  after  consultation  with  distinguished  surgeons.  The 
preliminary  preparations  having  been  made,  an  incision  was  car- 
ried from  each  angle  of  the  mouth  outward  and  downward  in 
relation  to  the  growth.  The  jaw  was  disarticulated  on  the  left 
side,  while  on  the  right  it  was  severed  in  the  upper  portion  of  the 
ramus.  The  extent  of  the  external  part  of  the  operation  was 
indicated  by  a  free  skin  incision.  The  jaw  was  severed  first  on 
the  right  side,  then  on  the  left.  The  tongue,  tonsil,  and  the  floor 
of  the  mouth  were  then  severed  latteraly  and  posteriorly,  after 
which,  by  continuing  the  dissection  along  the  vertical  plane  of  the 
esophagus,  larynx  and  trachea,  all  the  structures,  including  the 
parotid,  submaxillary  and  sublingual,  and  r^ional  lymphatic 
glands,  were  removed.     The  dissection  then  passed  through  the 
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plane  of  the  carotid  artery,  jugular  vein,  and  vagus  on  the  left 
side,  all  of  which  were  included  in  the  parts  removed.  Especial 
care  was  taken  in  securing  the  veins.  The  epiglottis  showing  a 
tendency  to  close,  the  larynx  in  a  light  valve-like  manner  was 
excised.  The  removal  en  bloc  by  carrying  the  dissection  along 
the  planes  indicated  not  only  facilitated  dissection,  but  insured  the 
removal  of  all  the  local  carcinomatous  tissue. 

The  patient  bore  the  operation  well,  exhibiting  a  pulse  rate 
of  9G  at  the  close  of  the  operation  and  good  respiratory  rhythm. 
On  opening  the  arteries  the  circulation  of  the  head  was  quickly 
restored  and  consciousness  almost  immediately  regained.  The 
patient  progressed  favorably  until  the  13th  day,  when  death  from 
secondary  hemorrhage  occurred. 

The  absolute  control  of  the  blood  supply  by  means  of  the 
special  device,  thereby  maintained  a  clear  field  for  dissection ;  the 
prevention  of  cardiac  collapse  through  either  direct  or  reflex 
inhibition  by  the  administration  of  a  physiologic  dosage  of  atropin ; 
the  prevention  of  reflex  inhibition  of  respiration  by  the  applica- 
tion of  cocain  upon  the  laryngeal  mucosa,  places  even  so  extensive 
an  operation  on  a  safe  basis  so  far  as  the  immediate  operative 
effects  are  concerned. 

Case  9  (Abstract):  Infant,  seven  months  old;  had  an 
angio  sarcoma  of  the  cheek  and  neck  of  rapid  growth  and  great 
vascularity.  Common  carotids  closed  by  means  of  special  mechan- 
ism.   Removal  of  the  entire  growth.    Recovery. 

The  extensive  development  of  the  tumor  and  frailty  of  so 
young  a  subject  almost  precluded  any  operative  procedure,  but 
on  account  of  the  assurance  of  a  safe  and  absolute  control  of  the 
blood  supply  an  excision  was  attempted.  Both  the  common  caro- 
tids were  closed.  The  blood  supply  was  absolutely  controlled,  and 
the  dissection  could  be  made  in  a  clear  field  without  loss  of  blood. 
The  tumor  had  invaded  the  structures  of  the  cheek,  extending 
down  to  the  mucous  membrane,  and  in  the  neck  extending  well 
down  below  the  angle  of  the  jaw,  involving  the  parotid  region. 
After  removing  the  entire  growth  it  was  impossible  to  bring  the 
parts  closely  together.  Repair  was  rapid  and  the  child  made  an 
uneventful  recovery,  the  operation  having  been  well  borne. 

Case  10  (Abstract)  :  Carcinoma  of  the  septum  of  the  nose. 
Excision.    Closing  both  common  carotid  arteries. 

Operation  was  performed  bloodlessly,  involving  the  tempor- 
ary lateral  resection  of  the  entire  nose,  extending  to  the  posterior 
nares.  the  base  of  the  skull.  Hemorrhage  entirely  controlled. 
Nose  was  replaced.    Good  recovery. 
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Case  11  (Abstract)  :  Excision  of  one  half  the  tongue,  the 
floor  of  the  mouth,  submaxillary  glands,  entire  chain  of  lymphatic 
glands,  extending  along  the  jugular  and  angle  of  the  jaw.  Excis- 
ion of  the  jugular  vein.    Recovery. 

Preliminary  tracheotomy.  Both  carotid  arteries  closed ;  fairly 
bloodless  field  excepting  a  small  amount  of  venous  hemorrhage. 
There  was  not  even  an  appreciable  alteraticm  in  the  pulse  and  res- 
piration.   Patient  made  a  good  recovery. 

CONCLUDING  REMARKS 

The  proper  interpretation  of  a  slowed  or  of  an  accelerated 
pulse,  or  of  an  inhibited  respiration,  the  prevention  of  either  direct 
or  reflex  inhibition  of  the  heart  from  mechanical  stimulation  of 
the  vagus  or  of  its  branches  by  the  use  of  atropin  and  cocain,  the 
safe  and  absolute  control  of  hemorrhage  by  temporarily  closing 
the  carotid  arteries  render  operative  procedures  of  the  head  and 
neck  so  much  safer  as  to  greatly  increase  surgical  possibilities. 
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OBSERVATIONS  ON  THE  ORIGIN  AND  OCCURRENCE 
OF  CELLS  WITH  EOSINOPHILS  GRANULATIONS 
IN  NORMAL  AND  PATHOLOGICAL  TISSUES. 

BY  W.  T.  HOWARD.  JR.,  M.  D.,  AND  R.  G.  PERKINS,  M.  D. 

(From  the  Pathological  Laboratory  of  Lakeside  Hospital,  Cleveland,  Ohio.) 

(Plate  VIII.) 

In  the  routine  examination  of  825  specimens  derived  from 
operations,  and  of  the  organs  from  120  autopsies  from  the  various 
services  of  Lakeside  Hospital,  we  have  been  struck  with  the  fre- 
quency with  which  cells  with  eosinophilic  granulations  have  been 
found.  It  is  our  purpose  in  this  article  to  classify  and  analyse 
these  observations. 

By  the  terms  ^'  eosiiiophile  and  eosinophilic  cell/'  and  '^  cell 
with  eosinophilic  granulations  "  as  used  in  this  article,  we  mean  a 
cell  with  coarse  or  moderately  coarse  granulations  which  stain 
deeply  and  intensely  with  acid  dyes,  especially  with  eosin.  These 
cells  correspond  to  the  eosinophilic  cells  of  human  blood  of  Ehr^ 
lich,  and  to  the  coarsely  granular  oxyphile  cell  of  Kanthack  and 
Hardy.  All  cells  with  homogeneous  non-granular  protoplasm,  as 
well  as  the  polymorphonuclear  neutrophilic  cell  of  Ehrlich  or  the 
finely  granular  oxyphilic  cell  of  Kanthack  and  Hardy,  are  ex- 
cluded from  consideration. 

Methods. — ^Most  of  the  tissues  upon  which  this  study  is  based 
were  hardened  in  Zenker's  fluid,  some  in  Orth's  fluid,  and  a  few 
in  95  per  cent  alcohol.  The  best  results  were  obtained  with 
Zenker's  fluid.  Celloidin  was  commonly  used  for  embedding, 
though  the  paraffin  method  was  used  in  some  cases.  As  a  matter 
of  routine  sections  were  stained  in  haematoxylin  followed  by  a 
rather  strong  aqueous  solution  of  eosin  which  was  allowed  to  act 
for  a  short  time.  Overstaining  with  eosin  was  studiously  avoided. 
In  most  cases  there  was  no  intention  of  staining  for  eosinophilic 
granulations,  but  the  sections  were  stained  in  the  usual  manner  by 
a  number  of  different  workers  from  the  various  services  of  the 
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hospital.  Sections  from  a  number  of  cases  were  stained  with  eosin 
followed  by  methylene-blue^  which  gave  good  results.  Besides 
eosin  in  special  cases  other  acid  dyes^  such  as  acid  f  uchsin  and  picric 
acid  combined  (Van  Gieson's  stain)  the  Biondi-Heidenhain  and 
the  Ehrlich  triacid  stains,  were  tried  and  always  with  positive  re- 
sults. 

Sections  which  showed  large  numbers  of  eosinophiles  were 
treated  with  freshly-prepared  ammonium  sulphide  for  from  six  to 
twenty-four  hours  but  in  no  case  were  any  of  the  granules  changed 
in  color.  Sections  treated  with  fresh  potassium  f errocyanide  also 
failed  to  show  the  presence  of  iron. 

For  convenience  we  shall  classify  our  observations  as  follows: 
Observations  on  the  presence  of  cells  with  eosinophilic  granula- 
tions in  (I)  apparently  normal  organs  (II),  in  pathological  tissues 
in  material  derived  from  operations,  (ILL)  in  organs  showing  patho- 
logical changes  in  cases  coming  to  autopsy. 

I.  Celub  with  Eosinophilic  Gbantjlattows  is  Apparently 

NoBMAL  Organs. 

In  ten  normal  appendices  these  cells  were  numerous;  in  fire 
cases  they  were  confined  to  the  stroma  of  the  mucosa,  in  two  they 
were  in  both  the  stroma  and  in  the  lymphoid  tissue,  while  in  three 
they  were  numerous  in  the  stroma  with  a  few  in  the  capillaries. 
A  few  eosinophiles  were  found  in  the  blood-vessels  of  a  normal 
Fallopian  tube.* 

They  were  found  in  apparently  normal  organs  in  the  following 
cases  coming  to  autopsy: 

Case  I.  A  few  polymorphonuclear  eosinophiles  were  present 
in  the  kidney  of  a  five  days  old  infant  with  omphalitis  and  Staphy- 
lococcus aureus  bacteriaemia. 

Case  II.  A  child  one  month  old,  dead  of  streptococcus  infec- 
tion. A  few  polymorphonucler  eosinophiles  were  present  in  the 
mucosa  of  the  ileum. 

1  Since  the  aboye  was  written  we  have  examined  a  large  number  of  both  normal 
and  inflamed  appendices,  in  nearly  every  one  of  which  there  were  large  number* 
of  eosinophiles.  In  the  normal  appendix  they  are  confined  to  the  interglandular 
stroma  and  the  lymphoid  tissue,  while  in  inflammation  they  invade  all  coats. 
They  are  much  more  readily  found  after  hardening  in  Orth*s  or  Zenker's  flnlda 
than  in  alcohol. 
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Case  III.  In  a  still-bom  child,  seven  months  in  utero,  the  liver 
capillaries  contained  large  numbers  of  polymorphonuclear  eosino- 
philes. 

Case  IV.  In  a  child  with  imperforate  anus^  dead  three  days 
after  birth,  the  muscularis  of  the  rectum  at  the  point  of  atresia 
showed  numerous  round  cells,  and  a  few  polymorphonuclear  eosin- 
ophiles. 

Case  V.  In  a  case  of  epidemic  cerebro-spinal  meningitis,  due 
to  Diplococciis  intracellularis  meningiiidis,  a  few  polymorphonu- 
clear eosinophilic  cells  were  seen  in  the  stroma  of  the  mucosa  of 
the  small  intestine. 

Case  VI.  In  a  case  of  a  child  two  days  old,  in  whom  deatli 
followed  gastro-intestinal  haemorrhage,  due  probably  to  haemo- 
philia, polymorphonuclear  cells  with  eosinophilic  granulations  were 
found  in  numbers  in  the  connective  tissue  of  the  portal  spaces  in 
the  liver. 

Case  VII.  In  a  child  two  weeks  old,  dead  of  follicular  dysen- 
tery and  omphalitis,  the  latter  due  to  Staphylococcus  pyogenes 
aureuSy  there  was  marked  congestion  of  all  the  organs,  including 
the  thymus.  The  lymphoid  tissue  of  the  latter  organ  contained 
large  numbers  of  coarsely  granular  eosinophiles.  A  few  of  these 
cells  had  small  deeply  staining  reniform  or  polymorphous  nuclei. 
Most  of  them,  however,  had  a  single  round,  oval,  or  reniform 
slightly  vesicular  nucleus  resembling  in  all  respects  the  nucleus 
of  the  plasma  cell.  The  nuclei  of  many  of  these  cells  were  eccen- 
tric    In  some  plasma  cells  nuclear  figures  were  seen. 

There  was  no  special  relation  of  the  eosinophiles  to  Hassal's 
bodies.  The  eosinophiles  were  most  numerous  at  the  peripheral 
portions  of  the  glands. 

In  four  of  the  seven  cases  there  was  infection,  septicaemia  oc- 
curring in  two.  In  these  four  cases  the  infectious  agent  may  have 
stimulated  the  formation  of  the  eosinophiles. 

H.  Cells  wrra  Eosinophilic  Gbanulations  in  Pathological  Tis- 

STTES  IN  Material  derived  from  Operation. 

In  twelve  cases  of  acute  appendicitis,  these  cells  were  numerous 
in  the  tissues  of  five,  in  the  tissues  and  vessels  of  one,  and  very 
numerous  in  the  tissues  and  vessels  of  two,  and  very  numerous  in 
the  tissues  in  four. 
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In  six  cases  of  chronic  appendicitis^  a  few  were  found  in  the 
tissues  and  exudate  in  two,  and  in  the  other  four  they  were  numer- 
ous in  the  tissues. 

In  six  cases  of  salpingitis,  one  of  which  was  tubercular,  a  few 
were  found  in  the  stroma  of  the  mucosa  and  in  the  muscularis. 
In  four  cases  a  few  occurred  in  both  vessels  and  tissues,  in  six  cases 
there  were  a  few  in  the  blood-vessels,  and  numbers  in  the  tissues; 
in  eight  cases  they  were  numerous  in  the  tissues  and  absent  from 
the  blood-vessels;  in  eight  cases  they  were  numerous  in  both  ves- 
sels and  tissues;  in  one  case  they  were  numerous  in  the  vessels 
and  very  numerous  in  the  tissues;  in  two  cases  they  were  very 
niunerous  in  the  tissues  and  absent  from  the  blood-vessels;  in  one 
case  they  were  very  numerous  in  both  vessels  and  tissues,  and  in 
one  case  they  were  present  in  small  numbers  in  the  vessels  and  in 
great  numbers  in  the  tissues,  making  thirty-seven  cases  of  salpin- 
gitis in  all. 

In  one  case  of  acute  ovarian  abscess  they  were  present  in  small 
numbers  in  the  tissues,  while  of  eight  cases  of  chronic  ovarian  ab- 
scess they  were  present  in  the  tissues  in  small  numbers  in  one  case, 
in  large  niunbers  in  two  cases,  and  in  great  numbers  in  four  cases, 
but  were  absent  from  the  blood-vessels,  while  in  two  cases  they 
were  present  in  great  numbers  in  both  tissues  and  blood-vessels. 

In  two  cases  of  acute  perioophoritis  they  were  present  in  both 
vessels  and  tissues  in  large  numbers.  In  four  cases  of  chronic 
perioophoritis  they  were  present  in  the  tissues  in  small  numbers  in 
one  case,  in  large  numbers  in  another  case,  in  very  large  numbers 
in  a  third  case,  while  in  the  last  case  they  occurred  in  small  num- 
bers in  the  blood-vessels  and  in  large  numbers  in  the  tissues. 

In  two  corpus  luteum  cysts  they  were  numerous  in  the  tissues 
in  one  case,  present  in  small  numbers  in  the  vessels  and  very  nu- 
merous in  the  tissues  of  the  other. 

In  one  case  of  congestion  of  the  Fallopian  tube  they  were  pres- 
ent in  numbers  in  the  blood-vessels. 

In  a  case  of  inflammatory  thickening  of  the  broad  ligament  they 
occurred  in  numbers  in  both  blood-vessels  and  tissues. 

In  one  case  of  hypertrophic  endometritis  a  few  were  found  in 
the  tissues,  and  in  a  case  of  acute  interstitial  endometritis  after 
abortion,  a  few  were  present  in  the  blood-vessels  and  large  num- 
bers in  the  tissues. 
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In  three  cases  of  carcinoma  uteri  they  occurred  in  one  case  in 
numbers  in  both  vessels  and  tissues^  in  the  other  two  cases  in  great 
numbers  in  the  tissues  while  none  were  found  in  the  blood-vessels. 

In  two  cases  of  epithelioma  of  the  vagina  numbers  were  found 
in  the  tissues  in  one  case,  a  few  in  the  vessels  and  great  numbers  in 
the  tissues  in  the  other  case. 

In  one  Staphylococcus  aureus  abscess  of  the  gland  of  Bartholin 
numbers  were  found  in  the  tissues  but  none  in  the  blood-vessels. 

Two  cases  of  proctitis  showed  very  large  numbers  in  the  tissues. 

One  case  of  pilonidal  abscess  showed  numbers  in  the  tissues, 
but  none  in  the  vessels. 

In  three  cases  of  omentitis  one  showed  numbers  in  the  tissues, 
but  none  in  the  vessels,  the  second,  numbers  in  both  blood-vessels 
and  the  tissues  and  in  the  third  none  in  either  the  vessels  or  the 
tissues.  In  one  case  each  of  carcinoma  of  the  arm,  secondary  epi^ 
thelioma  of  a  lypmh  gland,  epithelioma  of  the  scrotum,  and  in  two 
cases  of  epithelioma  of  the  face  they  were  found  in  the  tissues  in 
numbers.  They  were  present  in  the  tissues  in  varying  numbers 
in  cases  of  tuberculosis  involving  the  following  organs:  striated 
muscle,  anus,  rectum,  ureter,  cervical  lymph  glands,  and  skin.  In 
three  nasal  polyps  numbers  of  eosinophil  es  were  present  in  the  tis- 
sues in  two  and  in  the  tissues  and  blood-vessels  in  one.  They  were 
numerous  in  the  lesions  in  six  cases  of  osteomyelitis,  three  of  which 
were  tuberculous.  They  were  found  in  considerable  numbers  in 
the  tissues  in  one  case  of  gonorrhoea!  lymphangitis  and  in  a  gumma 
of  the  skin. 

For  comparison  with  the  foregoing  some  fifty  cases  of  inflam- 
matory and  other  lesions  of  various  tissues  were  noted  in  which 
eosinophilee  were  absent.  Among  these  there  were  twenly  cases 
of  acute  and  chronic  salpingitis,  three  cases  of  abortion  remnants, 
three  of  endometritis,  and  several  corpus  luteum  cysts. 

Altogether  coarsely  granular  eosinophiles  were  present  in  either 
the  tissues,  exudates  or  blood-vessels  in  108  out  of  825  consecutive 
specimens  derived  from  operation,  or  in  13.09  per  cent  of  the 
cases;  80  of  these  cases  were  inflammatory,  24  being  acute  and  56 
chronic.  Appendicitis  was  the  lesion  in  one-half  of  the  acute 
cases.  There  were  9  cases  of  tuberculosis  and  9  of  syphilis;  9  of 
the  16  non-infectious  cases  were  carcinomata  and  3  were  nasal 
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polype.  We  have  never  found  eoainophiles  in  other  tumoiB  ex- 
cept in  one  case  of  lymphosarcoma'  (Case  XX). 

Of  the  108  cases  74  per  cent  were  inflammatory  and  counting 
the  cases  of  tuberculosis  and  syphilis  83.3  per  cent  were  infectious 
processes. 

These  observations  show  that  these  cells  are  frequently  present 
and  probably  take  an  active  part  in  inflammatory  lesions.  Eoaino- 
philes were  found  in  greatest  numbers  in  appendicitis,  pyosalpinx, 
chronic  ovarian  abscess,  and  carcinoma.  They  were  almost  always 
associated  with  plasma  cells,  which  were  often  very  numerous. 
Polymorphonuclear  neutrophiles  were  not  numerous  as  a  rule,  but 
in  some  cases,  in  salpingitis  especially,  they  were  abundant. 

There  is  a  close  relation  between  the  occurrence  of  eosinophiles 
and  plasma  cells.  In  many  cases  (as  will  be  hereinafter  described), 
especially  in  appendicitis,  the  transition  of  plasma  cells  into  eosino- 
philes was  readily  traced.  In  appendicitis  the  eosinophiles  nor- 
mally present  in  the  stroma  of  the  mucosa  and  in  the  lymphoid  tis- 
sue are  markedly  increased  in  number  and  wander  into  the  in- 
flamed areas.  In  chronic  appendicitis  they  are  commonly  seen  in 
great  numbers  in  the  muscularis.  In  carcinoma  they  are  some- 
times seen  in  the  blood-vessels,  but  even  here  they  are  closely  asso- 
ciated with  plasma  cells.  In  a  large  number  of  cases  of  salpin- 
gitis, on  the  other  hand,  numbers  of  eosinophiles  were  present  in 
the  blood-vessels  as  well  as  in  the  tissues.  In  salpingitis  eosino- 
philes were  found  in  greatest  numbers  in  the  mucosa  and  in  the 
muscularis,  and  but  rarely  in  the  serosa  or  in  the  lumen  of  the 
tube.  There  is  evidence,  then,  that  in  salpingitis  some  of  the 
eoflinophiles  in  the  exudation  are  derived  from  the  blood-vessels. 
We  are  informed,  however,  by  Dr.  Weir,  the  Resident  Gynaecol- 
ogist, that  in  a  number  of  the  cases  of  salpingitis  operated  on  in 
Dr.  RobVs  service  showing  a  decided  leucocytosis  (of  the  polymor- 
phonuclear neutrophiles)  before  operation,  a  differential  count  of 
the  leucocytes  always  failed  to  show  eosinophilia,  even  in  the  cases 
in  which  eosinophiles  were  found  in  large  numbers  in  the  pelvic 
lesions.  The  consideration  of  the  bacteriology  of  these  cases  will 
be  postponed  to  the  end  of  the  article. 

*  In  a  recently  examined  case  of  giant  cell  sarcoma  of  the  mediastinal  glands 
inTading  the  pectoral  muscles  there  were  great  numbers  of  eosinophiles  in  the 
tumor  and  in  the  neighboring  muscle. 
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Description  of  the  Hosinophilic  Cells  met  with  in  the  above  series. 

In  the  apparently  normal  tissues  the  stroma  of  the  mucosa  of 
the  appendix,  ileum,  and  stomach,  for  instance,  by  far  the  majority 
of  the  eosinophilic  cells  corresponded  in  all  respects  to  those  com- 
monly found  in  the  circulating  blood.  They  had  horseshoe-shaped, 
or  trilobate  nuclei,  surrounded  usually  with  coarse  granules  which 
stained  deeply  with  eosin.  In  some  of  these  cells,  however,  the 
granules  were  finer  than  in  others.  The  cell  outlines  were  often 
irregular.  Besides  these  cells  a  few  were  seen  with  single,  usually 
round,  deeplynstaining  nuclei,  surrounded,  some  by  finely  granu- 
lar, others  by  coarsely  granular  protoplasm.  Both  varieties  of  gran- 
ules stained  deeply  with  eosin.  These  cells  were  about  the  same 
size  as  the  large  mononuclear  cells  with  hyaline  protoplasm.  The 
nucl^  of  the  two  varieties  of  cells  were  identical  in  appearance, 
with  the  exception  that  the  nuclei  of  the  eosinophilic  cells  com- 
monly stained  more  deeply  than  those  of  the  large  hyaline  cells  of 
the  blood.  In  the  second  series  of  cases,  in  which  eosinophilic 
cells  were  found  in  inflammatory  and  other  lesions,  these  cells 
were  in  the  main  similar  to  those  found  in  the  apparently  normal 
organs,  with  the  exception  that  mononuclear  cells  were  present 
in  larger  proportion  in  the  former  than  in  the  latter. 

In  some  of  the  inflammatory  cases,  notably  in  ovarian  abscesses 
and  in  pyosalpinx  the  eosinophilic  cells  were  very  numerous  in  the 
tissues.  As  a  rule,  few  polymorphonuclear  neutrophilic  cells  were 
present  with  the  eosinophiles,  except  in  acute  cases,  where  the 
former  were  usually  very  numerous,  and  the  latter  few  in  number. 
Elsewhere  these  two  varieties  of  cells  were  not  commonly  seen  to- 
gether. In  the  chronic  cases  as  a  rule,  and  often  in  the  acute  cases, 
especially  in  ovarian  abscess  and  pyosalpinx,  the  eosinophiles  were 
associated  with  plasma  cells,  which  were  present  in  large  num- 
bers. In  only  a  few  cases  were  the  eosinophilic  cells  the  most 
numerous  in  the  exudation. 

III.  Cells  with  Eosinophilio  Gbaitulations  in  Obgans  showing 
Pathological  Changes  in  Cases  coming  to  Autopsy. 

In  the  ten  following  cases  cells  with  eosinophilic  granulations 
were  found  in  the  spleen,  in  association  with  chronic  interstitial 
splenitis,  and  in  various  other  organs. 
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Case  VIII.  Male,  aged  60  years.  Interstitial  splenitis  with 
polymorphonuclear  eosinophiles  in  fairly  large  numbers  in  the 
spleen  pulp;  carcinoma  of  the  pancreas  and  liver. 

Case  IX.  Male,  aged  45  years.  Congestion  of  the  spleen  witii 
haematoidin  in  the  trabeculae,  eosinophiles  in  clumps  of  three  and 
four  in  the  splenic  pulp.     Death  from  intestinal  obstruction. 

Case  X.     Female,    aged    3    years.     Pleuropneumonia     with 
serous  effusion,  interstitial  splenitis,   persistent  thymus,   healed 
eczema,  eosinophilic  cells  in  the  splenic  pulp  and  in  the  thymus. 
The  thymus  measured  5x3x2  cm.  and  was  of  ordinary  apjiear- 
ance  on  section.     The  spleen  weighed  25  gm.  and  measured  7x5 
X  2  cm.     The  capsule  was  adherent  to  the  diaphragm  over  an  area 
1x1  cm.     On  section  the  consistency  was  increased,  the  Malpi- 
ghian  bodies  and  trabeculae  were  both  well  marked.     The  outlines 
of  sections  of  the  spleen  were  serrated,  the  depressions  correspond- 
ing to  the  very  thick  trabeculae.     Beneath  the  capsule  there  were 
broad  and  narrow  bands  of  connectiye-tissue  thickening.     In  the 
pulp  here  and  there,  polymorphonuclear  eosinophilic  cells  were 
found  in  considerable  numbers.     In  many  of  the  smaller  arteries 
there  was  an  obliterative  endarteritis,  while  the  media  of  many 
was  hyaline.     There  was  no  round  cell  infiltration. 

In  sections  of  the  thymus  the  lobule  as  well  as  Hassal's  bodies 
were  well  marked.  Ths  interlobular  stroma  was  normal.  J^arge 
numbers  of  polymorpho-  and  mononuclear  cells  with  eosinophilic 
granulations  were  seen  in  the  lobules,  in  the  interlobular  connec- 
tive-tissue and  in  the  blood-vessels. 

Case  XI.  Male,  aged  5  years.  Bronchopneumonia  with  gen- 
eral infection  with  Bacillus  miicosus  capsulutus;  eosinophiles  in 
the  spleen  and  thymus. 

Sections  of  the  spleen  showed  marked  congestion  with  numer- 
ous eosinophiles  in  the  pulp.  The  thymus  showed  marked  con- 
gestion with  many  eosinophiles  (mostly  mononuclear)  in  the 
lymphoid  tissue;  in  many  places  they  were  very  numerous  about 
the  bodies  of  Hassal. 

Case  XII.  A  still-bom  child  at  full  term,  with  hydrocephalus 
and  meningocele ;  eosinophiles  in  the  spleen  and  thymus. 

Sections  of  spleen  showed  marked  congestion  of  the  vessels  of 
the  pulp  in  which  a  few  polymorphonuclear  eosinophiles  were  seen. 
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The  thymus  was  much  congested  and  showed  a  moderate  number 
of  eosinophiles  in  the  lymphoid  tissue. 

Case  XIII,  Male^  aged  4  months.  Bronchopneumonia;  mal- 
nutrition; eosinophiles  in  the  liver,  spleen,  ileum,  colon,  thymus 
and  lymph  glands. 

Sections  of  the  liver  showed  a  number  of  plasma  cells  and  a  few 
polymorphonuclear  eosinophiles  in  the  vessels;  the  spleen  showed 
large  numbers  of  the  same  cells  in  the  pulp.  The  small  and  large 
intestines,  the  thymus  and  the  mesenteric  lymph  glands  showed 
large  numbers  of  eosinophiles,  both  mononuclear  and  polymorpho- 
nuclear, in  the  lymphoid  as  well  as  in  the  interstitial  tissues. 

Case  XIV.  Male,  aged  5  years.  Bums  of  the  third  degree; 
chronic  interstitial  splenitis;  eosinophiles  in  the  liver,  spleen, 
adrenals,  thymus,  mesenteric  lymph  glands,  and  gastro-intestinal 
tract;  persistent  thymus. 

Sections  of  the  spleen  showed  congestion  and  diffuse  increase  of 
fibrous  tissue,  with  a  large  number  of  mono-  and  polymorphonu- 
clear eosinophiles  scattered  throughout  the  pulp,  which  contained 
large  numbers  of  typical  plasma  cells.  Every  stage  of  transition 
between  plasma  cells  and  eosinophiles  could  be  made  out.  The 
liver  showed  marked  congestion  of  the  capillaries  with  cloudy  swell- 
ing of  the  liver  cells;  polymorphonuclear  eosinophiles  were  found 
in  the  capillaries  of  the  liver  and  adrenals,  the  lymphoid  tissue  of 
the  thymus  showed  large  numbers  of  the  same  cells;  the  mesen- 
teric glands  showed  congestion  and  hyperplasia  with  large  numbers 
of  eosinophiles  in  the  lymphoid  tissue. 

Case  XV.  Female,  aged  40  years.  Streptococcus  bacteriae- 
mia  following  pelvic  abscess;  interstitial  splenitis  with  eosinophiles 
in  the  spleen,  liver  and  abscess  wall.  Sections  of  the  spleen  showed 
marked  congestion  and  increase  of  fibrous  tissue  with  a  moderate 
number  of  mono-  and  polymorphonuclear  cells  in  the  pulp;  a  few 
of  the  same  cells  were  present  in  the  blood-vessels  of  the  liver. 
In  sections  of  the  abscess  wall  there  were  large  numbers  of  strep- 
tococci, numerous  mononuclear  and  polymorphonuclear  eosino- 
philes, plasma  cells  and  neutrophiles. 

Case  XVI.  Male,  aged  45  years.  Empyaema  and  lobar  pneu- 
monia; interstitial  splenitis  with  eosinophiles  in  the  lung  and  spleen. 

In  sections  of  the  pneumonic  area  the  alveoli  were  filled  with 
masses  of  fibrillated  fibrin  containing  polymorphonuclear  neutro- 
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philes.  In  some  alveoli  there  were  large  globular  polypoid  maaseB 
of  fibrin  attached  to  the  alveolar  walls  by  narrow  bases  and  con^ 
taining  fibroblasts  and  capillaries.  In  many  of  the  alveoli  and  in 
some  of  the  alveolar  walls  numerous  polymorphonuclear  eoeino- 
philes  were  seen.  The  spleen  showed  diffuse  connective-tissue  in- 
crease with  a  few  polymorphonuclear  eosinophiles  and  many  plas- 
ma cells  in  the  pulp. 

Case  XYIL  Male,  aged  35  years.  Miliary  tuberculosifl  of 
the  lungs  with  some  mononuclear  eosinophiles  in  the  granulation 
tissues  about  the  tubercles;  diffuse  interstitial  splenitis  with  poly- 
morphonuclear eosinophiles  in  the  pulp;  general  chronic  passive 
congestion;  malaria  (tertian  form).  CoversUps  made  from  the 
spleen  showed  dark  pigment  in  the  leucocytes  and  a  number  of 
red  blood-cells  containing  malarial  parasites  of  the  tertian  type. 
Sections  of  the  left  lung  showed  chronic  interstitial  pneumonia, 
with  fibrous  tubercles.  The  tuberculous  tissue  was  rich  in  plaama 
cells,  polymorphonuclear  neutrophiles  and  mononuclear  and  ix)ly- 
morphonuclear  eosinophiles.  The  spleen  showed  marked  conges- 
tion, a  large  amount  of  haematoidin  in  the  trabeculae,  and  inter- 
stitial splenitis  with  a  large  number  of  polymorphonuclear  eosino- 
philes in  the  pulp. 

Five  of  the  foregoing  cases  were  young  children  (Cases  X,  XI, 
XII,  Xm,  XIV)  and  all  showed  large  numbers  of  eosinophiles 
in  the  thymus  as  well  as  in  the  spleen.  Case  XIV  is  of  special  in- 
terest as  the  formation  of  eosinophiles  was  in  active  progress,  and 
these  cells  were  present  in  increased  numbers  in  the  various  or- 
gans, as  well  as  in  the  tissues  of  the  spleen,  thymus  (persistent), 
lymph  glands  and  intestines.  Besides  their  occurrence  in  the 
spleen  in  the  five  remaining  cases,  they  were  also  found  in  one 
case  in  the  wall  of  a  pelvic  abscess  (Case  XV),  in  one  case  in  the 
exudate  of  lobar  pneumonia  (Case  XVI),  and  in  one  case  in  tuber- 
culous areas  in  the  lungs  (Case  XVII).  In  two  cases  they  were 
present  in  all  the  organs  except  the  heart  and  lungs.  Although 
circulatory  eosinophilia  has  been  described  in  malaria,  as  far  as  we 
have  been  able  to  learn,  Case  XVII  is  the  first  one  in  which  these 
cells  have  been  observed  in  the  spleen  in  this  disease. 

In  the  next  four  cases  cells  with  eosinophilic  granulations  were 
present  in  large  numbers  in  the  gastro-intestinal  tract. 
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Case  XVIII.  Male,  aged  51  years.  Atrophic  cirrhosis  of  the 
liver  and  gastric  mucosa,  with  eosinophiles  in  the  stroma  of  the 
latter.  Sections  of  the  stomach  showed  atrophy  of  the  glands,  and 
infiltration  of  the  stroma  with  numerous  mono-  and  polymorpho- 
nuclear eosinophilic  cells. 

Case  XIX.  Male,  aged  34  years.  Arsenic  poisoning;  poly- 
morphonuclear eosinophiles  in  the  intertubular  tissue  of  the  gas- 
tric mucosa.  Sections  of  the  stomach  showed  some  loss  of  the 
surface  epithelium  and  marked  dilatation  of  the  blood-vessels  of 
the  mucosa.  There  was  no  special  destruction  of  the  tubules.  The 
intertubular  tissue  contained  numbers  of  plasma  cells  and  poly- 
morphonuclear eosinophiles.  The  epithelial  cells  of  the  tubules 
were  often  separated  from  the  basement  membrane,  and  there  was 
marked  congestion  of  the  submucosa. 

Case  XX.  Male,  aged  64  years.  General  lymphosarcoma 
with  numerous  mono-  and  polymorphonuclear  eosinophiles  in  the 
stroma  and  muscularis  of  the  small  intestine.  Sections  of  the 
spleen,  liver,  kidneys,  intestines  and  mesenteric  glands  showed 
lymphosarcoma.  Sections  of  the  duodenum  and  jejunum  showed 
loss  of  the  superficial  epithelium  of  the  mucous  membrane  of  some 
of  the  glands,  with  numbers  of  large  bacilli  {B.  aerogenes  capsu- 
latus)  in  the  degenerated  areas.  In  the  muscularis  and  to  a  less 
degree  in  the  stroma  of  the  mucosa,  a  large  number  of  cells  with 
eosinophilic  granulations  were  seen.  These  cells  were  of  several 
types,  and  showed  distinct  transition  forms.  In  the  stroma  of  the 
mucosa  the  cells  were  all  of  one  type.  They  had  rather  large,  pale 
nuclei,  and  were  similar  in  every  way  to  plasma  cells,  except  for 
the  eosinophilic  granulations.  There  were  a  moderate  number  of 
plasma  cells  in  association  with  the  eosinophiles.  In  the  muscu- 
laris the  picture  was  materially  different.  Here  the  prevailing 
type  of  cell  had  a  small,  very  dense  eccentric  nucleus,  round,  oval 
or  elongated,  and  an  irregular  cell  body,  which  conformed  itself 
to  the  clefts  between  the  muscle  fibres,  and  consequently  showed 
a  great  variety  of  shapes;  the  granulations  were  extremely  coarse, 
and  crowded  closely  together.  Besides  these  there  were  a  number 
of  cells  similar  to  the  above  except  that  the  nuclei  were  somewhat 
vesicular,  and  contained  small  clumps  of  chromatin.  These  forms 
were  the  most  common  ones,  but  there  were  also  a  fairly  large 
number  of  ordinary  polymorphonucler  eosinophiles  with  double. 
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horse-shoe,  or  trilobate  nuclei.  Besides  these  there  was  a  great 
variety  of  forms  which  were  apparently  transitional  between  the 
smooth  muscle  cell  of  the  intestine,  and  the  typical,  fully-formed 
polymorphonuclear  eosinophile.  There  were  cells  with  double  or 
even  trilobate  nuclei,  but  without  a  trace  of  nuclear  detail,  and 
others  whose  nuclei  were  markedly  vesicular.  The  eosinophiles 
apparently  had  a  double  origin,  arising  on  the  one  hand  from  the 
plasma  cells  which  were  present  in  both  the  stroma  of  the  mucosa 
and  in  the  muscularis,  and  on  the  other,  from  the  muscle  cells. 
Eosinophiles  were  present  also  in  the  capillaries  and  in  the  small 
veins,  but  were  infrequent  in  the  larger  vessels.  Only  two  types 
occurred,  the  ordinary  polymorphonuclear  form,  and  the  mononu- 
clear form  with  a  vesicular  nucleus.  The  forms  with  dense  nuclei 
were  entirely  absent  from  the  vessels.  No  polymorphonuclear 
neutrophiles  were  seen  in  the  tissues. 

Case  XXI.  Male,  aged  34  years.  Extensive  ulceration  of  the 
rectum,  sigmoid  flexure  and  descending  colon,  with  polymorpho- 
nuclear eosinophilic  leucocytes  in  the  large  intestine  and  in  the 
spleen;  taenia  saginata  in  small  intestine.  There  was  an  extensive 
suppurating  wound  on  the  left  thigh,  communicating  with  the  sig- 
moid. The  rectum,  sigmoid  and  colon  up  to  the  splenic  flexure 
were  the  seat  of  larger  and  smaller  ulcers  with  granulating  bases 
and  margins.  Over  large  areas  of  the  intestine  the  mucosa  was 
lost,  the  surface  being  covered  with  granulation  tissue. 

The  spleen  weighed  180  gms.,  and  measured  12  x  6  x  4  cm.  The 
capsule  was  smooth;  on  section  the  organ  was  dark  red  in  color, 
the  consistency  was  normal.  The  trabeculae  were  prominent, 
the  Malpighian  bodies  obscure.  Microscopically  the  trabeculae 
were  thickened,  and  there  was  a  diffuse  increase  of  connective- 
tissue  in  the  pulp,  with  numbers  of  polymorphonuclear  cells  with 
eosinophile  granulations.  The  capillaries  contained  a  large  num- 
ber of  polymorphonuclear  neutrophilic  leucocytes.  In  the  granu- 
lation tissue  of  the  rectum  and  sigmoid,  in  addition  to  fibroblasts, 
plasma  cells  and  polymorphonuclear  neutrophilic  leucocytes,  there 
were  numbers  of  cells  with  eosinophilic  granulations. 

In  these  four  cases  there  were  numbers  of  eosinophiles  in  gas- 
tro-intestinal  lesions,  and  in  only  one  case  (Case  XIV)  were  those 
cells  found  in  other  organs.  In  the  case  of  chronic  dysentery  they 
were  numerous  in  the  very  much  thickened  splenic  pulp.     In  con- 
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nection  with  Case  XXI  it  is  interesting  to  note  that  in  a  case  of 
chronic  salpingitis  and  ovarian  abscess^  occurring  in  a  woman  with 
tapeworm,  eosinophiles  were  present  in  great  numbers  in  the  in- 
flammatory lesions  and  in  the  blood-vessels.  Unfortunately  a  dif- 
ferential count  of  the  leucocytes  of  the  blood  was  not  made. 

Case  XXII,  Female,  aged  65  years.  Carcinoma  of  bladder 
and  uterus  with  numerous  eosinophiles  in  the  stroma  of  the  tumor; 
interstitial  splenitis  with  polymorphonuclear  eosinophiles  in  the 
pulp.  A  few  polymorphonuclear  eosinophiles  were  scattered 
through  the  splenic  pulp.  Sections  made  from  various  poitions 
of  the  uterine  tumor  showed  typical  adeno-carcinoma  with  large 
alveoli. 

In  the  scanty  stroma  and  in  the  surrounding  tissues  there  were 
large  numbers  of  mononuclear  and  polymorphonuclear  cells  with 
eosinophilic  granulations.  These  cells  were  especially  numerous 
in  the  media  of  small  arteries,  where  they  lay  between  the  muscle 
cells  and  were  often  much  elongated. 

The  following  case  is  of  special  interest  as  being  the  first  case 
of  chronic  interstitial  nephritis  in  the  round  cell  infiltration  of 
which  we  have  been  able  to  find  cells  with  eosinophilic  granula- 
tions; it  showed  transition  forms  between  the  plasma  cell  and  the 
eosinophile  cell. 

Case  XXIII.  Female,  aged  44  years.  Chronic  interstitial 
nephritis  and  splenitis  with  eosinophilic  mono-  and  polymorphonu- 
clear cells  in  the  kidneys.  Sections  of  the  kidneys  showed  wide- 
spread interstitial  nephritis  with  marked  atrophy  of  the  renal  tis- 
sue, both  tubular  and  glomerular,  with  fibroid  interstitial  growth. 
Among  the  cells  in  the  areas  of  round  cell-infiltration  there  were 
some  large  mononuclear  cells  with  non-granular  cytoplasm  which 
stained  deeply  and  diffusely  with  eosin.  Besides  these  there  were 
many  cells  with  granular  cytoplasm  which  stained  deeply  with 
eosin.     The  liver  and  spleen  showed  nothing  of  special  interest. 

The  next  case  is  an  instance  of  acute  suppurative  nephritis  en- 
grafted on  chronic  arteriosclerotic  nephritis.  The  exudation  in 
this  case  was  marked  by  the  presence  of  large  numbers  of  poly- 
morphonuclear eosinophiles  in  association  with  plasma  cells  and 
polymorphonuclear  neutrophiles. 

Case  XXIV.  Male,  aged  62  years.  Haemorrhagic  cystitis, 
abscess  of  prostate,  pyelo-nephritis;  chronic  interstitial  nephritis; 
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polymorphonuclear  neutrophilic  and  eosinophilic  leucocytes  and 
plasma  cells  in  the  exudation. 

Sections  of  the  kidneys  showed  much  the  same  changes.  There 
was  well-marked  arteriosclerotic  nephritis  with  atrophied  hyaline 
and  fibrous  glomeruli^  tubular  atrophy  and  fibroiis  vessel  increase. 
Scattered  through  the  sections  there  were  larger  and  smaller  areas 
of  abscess  formation  with  diffuse  infiltration  with  great  areas  of 
plasma  cells  and  polymorphonuclear  neutrophilic  and  eosinophilic 
leucocytes.  The  most  numerous  cells  were  the  neutrophiles.  The 
capillaries  were  dilated,  the  tubules  were  disorganized,  and  the 
epithelial  cells  were  in  various  stages  of  degeneration.  In  the 
deep  cortical  and  medullary  portions  there  were  larger  and  smaller 
areas  of  diffuse  infiltration  with  plasma  cells,  polymorphonuclear 
neutrophiles  and  eosinophiles.  These  cells  were  seen  both  within 
and  without  the  tubules,  some  tubules  being  enormously  distended 
with  them.  Cocci,  short,  thin  bacilli,  and  long  and  stout  bacilli 
were  found.  The  long  thick  bacilli  were  present  in  great  num- 
bers. No  eosinophilic  cells  were  found  in  sections  of  the  bladder 
and  prostate. 

In  the  next  three  cases*  eosinophilic  cells  were  found  in  acute 
interstitial  nephritis. 

Case  XXV.  Male,  aged  57  years.  Acute  and  chronic  inter- 
stitial nephritis  with  the  presence  of  mono-  and  polymorphonuclear 
eoisinophiles  and  plasma  cells  in  the  interstitial  tissue,  epithelioma 
of  the  bladder. 

Cultures  were  negative.  Urotropin  had  been  administered  sev- 
eral days  before  death.  Sections  of  the  kidneys  showed  thicken- 
ing of  the  capsules,  with  thinning  of  the  cortices,  which  were  the 
seat  of  widespread  interstitial  nephritis.  Most  of  the  glomeruli 
had  disappeared,  and  of  those  which  were  left  some  were  mark- 
edly thickened,  while  others  were  hyaline.  The  tubules  were 
extensively  atrophied,  and  there  was  a  diffuse  growth  of  fibrous 
tissue,  rich  in  cells,  most  of  which  were  polymorphonuclear  neu- 
trophiles, though  a  number  of  eosinophiles  were  seen  among  them, 
larger  and  smaller  collections  of  eosinophiles  were  present  in  the 
tissue.     The  blood-vessels  were  dilated,  and  many  of  the  capil- 

I  These  three  cases  were  reported  in  fall  in  the  American  Jonrnal  of  the  Medi- 
cal Sciences,  December,  1900. 
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laries  and  small  veins  contained  numbers  of  leucocytes.  In  many 
places  the  process  was  acute  rather  than  chronic^  the  tissues  being 
filled  with  leucocytes.  A  few  small  scattered  abscesses  were  seen 
in  the  tissue.  The  medullary  portion  showed  marked  congestion^ 
the  tissue  was  compressed  and  atrophied,  and  here  and  there  larger 
and  smaller  collections  of  small  round  cells  were  seen.  In  the 
adventitia  of  many  of  the  small  arteries  there  was  marked  cellular 
infiltration.  These  cells  were  for  the  most  part  small  round  cells 
and  plasma  cells,  but  a  number  of  large  mononuclear  and  smaller 
polymorphonuclear  eosinophilic  cells  were  seen.  In  the  adven- 
titia  of  one  of  the  small  arteries,  near  some  typical  plasma  cells, 
and  some  large  mononuclear  cells,  two  very  interesting  cells  were 
seen.  One  was  the  size  of  a  large  mononuclear  leucocyte,  which  had 
a  distinct  kidney-shaped  nucleus.  The  cell  had  the  appearance  of 
a  typical  transition  cell  of  the  blood.  Next  to  it  was  a  cell  slightly 
smaller  in  size,  which  was  crowded  with  rather  fine  granulations, 
much  smaller  than  those  of  a  typical  eosinophile;  these  granula- 
tions stained  very  deeply  with  eosin.  The  nucleus  of  this  cell  was 
slightly  oval,  and  marked  by  larger  and  smaller  deeply  staining 
chromatic  masses.  This  cell  was  apparently  a  transition  of  a  large 
mononuclear  into  an  eosinophilic  leucocyte.  Large  numbers  of 
eosinophiles  were  scattered  through  the  kidney  and  in  the  areas 
of  round  cell  infiltration. 

Case  XXYI.  Female,  aged  30  years.  Acute  interstitial  ne- 
phritis with  mono-  and  polymorphonuclear  eosinophilic  leucocytes 
and  plasma  cells  in  the  intertubular  exudation.  Tuberculosis  of 
bronchial  glands  with  eosinophiles  in  the  tuberculous  tissue.  Pro- 
lapsus uteri,  abortion,  vaginal  hysterectomy.  Small  stitch  abscess 
containing  Staphylococcus  aureus.  In  the  bronchial  glands  there 
were  a  number  of  areas  containing  giant  and  epithelioid  cells,  while 
in  the  lymph  spaces  and  stroma  there  were  numerous  mono-  and 
polymorphonuclear  eosinophiles. 

In  the  kidneys  there  were  numerous  areas  of  cellular  infiltra- 
tion, in  many  of  which  the  glomerular  capillaries  were  thick  and 
congested  and  showed  an  increase  of  cells,  some  of  which  had 
eosinophilic  granulations.  The  tubules  were  compressed  by  an 
accumulation  of  cells  in  the  intertubular  tissue.  These  cells  were 
for  the  moejt  part  plasma  cells,  but  a  considerable  number  of  eosino- 
philes were  present.     The  latter  were  seen  in  the  capillaries  as 
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well  as  in  the  tissues.  The  epithelial  cells  of  the  tubules  were 
compressed  and  many  were  swollen  and  granular. 

Case  XXVII.  Female,  aged  35  years.  Acute  interstitial  ne- 
phritis with  numbers  of  eosinophiles  and  plasma  cells  in  the  exu- 
dation. 

Anatomical  Diagnosis. — Streptococcus  septicaemia  following 
abortion;  stomatitis,  pharyngitis,  bronchitis,  bronchopneumonia, 
and  oedema  and  congestion  of  the  lungs;  acute  interstitial  nephri- 
tis, acute  splenic  tumor,  retained  placenta.  The  kidneys  were 
large;  the  right  weighed  370  and  the  left  330  grammes.  The 
capsules  stripped  off  readily,  the  surfaces  were  smooth,  pale  and 
stained  with  bile  pigment.  On  section  the  organs  were  hyperaemic 
and  markedly  oedematous  and  opaque.  The  consistency  was  in- 
creased. The  cortices  averaged  1  cm.  in  thickness;  the  glomeruli 
were  inconspicuous;  both  organs  were  bile  stained.  On  micro- 
scopic examination  the  kidneys  showed  marked  oedema  and  con- 
gestion. The  glomerular  capillaries  were  dilated  and  contained  a 
few  polymorphonuclear  eosinophiles.  The  capsular  epithelium 
was  swollen  and  granular  as  was  the  epithelium  of  the  convoluted 
tubules.  There  were  larger  and  smaller  areas  of  cellular  infil- 
tration in  the  intertubular  tissues  of  the  cortex  both  near  the  sur- 
face and  near  the  medulla.  In  many  places  the  tubules  were 
markedly  compressed  by  this  exudation,  in  which  three  main  va- 
rieties  of  cells  could  be  distinguished,  viz.,  lymphocytes,  plasma 
cells  and  polymorphonuclear  cells  with  eosinophilic  granulations. 
Some  tubules  were  filled  with  desquamated  epithelial  cells  and  leu- 
cocytes in  varying  numbers.  Throughout  the  kidneys  the  blood- 
vessels, especially  the  capillaries,  contained  large  numbers  of  poly- 
morphonuclear eosinophilic  cells,  which  were  most  numerous  near 
the  areas  of  cellular  infiltration.  In  these  areas  of  interstitial  ne- 
phritis the  most  numerous  cells  were  plasma  cells;  next  in  number 
to  these  ranked  the  eosinophilic  cells.  In  some  places  the  eosino- 
philic cells  were  the  most  numerous  cells  in  the  exudation. 

There  were  five  cases  of  nephritis  with  eosinophiles  in  the  renal 
lesions.  The  first  (Case  XXIII)  was  a  typical  case  of  chronic  in- 
terstitial nephritis,  in  the  cellular  infiltration  of  which  eosino- 
philes were  found.  In  Case  XXIV,  the  kidneys  were  the  seat 
of  a  moderate  degree  of  arteriosclerotic  nephritis,  and  there  was  a 
double-sided  acute  suppurative  nephritis,  secondary  to  abscess  of 
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the  prostate,  in  the  exudation  of  which  besides  polymorphonuclear 
neutrophiles  there  were  many  plasma  cells  and  eosinophiles.  Case 
XXV  was  also  an  example  of  moderate  chronic  nephritis  with  acute 
suppurative  nephritis,  secondary  to  chronic  cystitis  and  epi- 
thelioma of  the  bladder.  The  eosinophiles  and  plasma  cells  were 
very  numerous.  In  Cases  XXVI  and  XXVII,  there  was  typical 
acute  interstitial  nephritis  with  large  numbers  of  eosinophiles  and 
plasma  cells  in  the  exudaticm.  In  both  cases  there  had  been  abor- 
tion and  in  the  last  case  streptococcus  septicaemia.  The  eosino- 
philes were  so  numerous  that  the  process  might  with  propriety  be 
called  acute  eosinophilous  nephritis. 

Case  XXVIII.  Male,  aged  19  years.  Caseous  and  miliary 
tuberculosis  with  oedema  of  the  lymph  glands  with  the  presence  of 
large  numbers  of  eosinophiles.  Recent  tubercular  pleurisy  and 
pericarditis.     General  infection  with  Staphylococcus  aureus. 

Sections  of  various  lymph  glands  showed  marked  oedema  with 
miliary  and  caseous  tuberculosis.  Sections  of  one  mesenteric 
gland  showed  as  follows: 

Larger  and  smaller  areas  of  caseation  were  surrounded  by  a 
reticular  fibrous  tissue  in  the  meshes  of  which  there  were  many 
cells,  among  which  there  were  giant  cells,  epithelioid  cells,  plasma 
cells  and  lymphocytes.  There  was  enormous  oedema  which  dis- 
tended the  spaces  of  the  reticular  tissue  as  well  as  the  lymph  chan- 
nels. Many  of  the  lymph  channels,  especially  in  the  centre  of  the 
gland,  were  crowded  with  cells,  most  of  which  were  plasma  cells, 
hyaUne  leucocytes  and  lymphocytes,  with  relatively  few  polymor- 
phous nuclear  cells.  In  many  plasma  cells  nuclear  figures  were 
seen.  In  the  widely  distended  reticulum,  there  were  relatively 
few  cells,  most  of  which  were  very  large  oval  cells,  some  with 
densely  staining  and  some  with  vesicular  nuclei,  surrounded  by  a 
large  amount  of  finely  granular  protoplasm.  The  nuclei  were 
often  eccentric  and  sometimes  reniform.  The  granules  were  not 
eosinophilic,  but  the  cells  were  markedly  phagocytic,  and  often 
contained  plasma  cells,  lymphocytes  and  even  eosinophiles.  The 
germinal  centres  were  increased  in  size,  the  most  numerous  cell 
being  the  plasma  cell.  There  were  also  many  eosinophiles.  Nearly 
everywhere  in  the  tissue  there  were  variable  and  often  large  num- 
bers of  coarsely  granular  eosinophiles,  some  with  polymorphous 
nuclei  but  most  with  a  single,   rather  deeply-staining  nucleus. 
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Many  cells  with  nuclei  similar  to  those  of  plasma  cells  surrounded 
with  fine  eosinophilic  granulations  were  seen.  The  blood-vessels 
were  not  congested  and  showed  no  increase  of  leucocytes. 

Case  XXIX.  Male,  aged  17  years.  General  miliary  tubercu- 
losis with  mono-  and  polymorphonuclear  eosinophiles  in  the  mes- 
enteric and  retroperitoneal  lymph  glands,  which  were  large,  soft 
and  oedematous. 

Sections  from  these  glands  showed  typical  miliary  and  conglom- 
erate tubercles  containing  many  giant  cells  and  often  showing  case- 
ation. In  many  places  there  was  marked  oedema,  increase  of  the 
cells  of  the  germinal  centres  and  dilatation  of  the  lymph  channels, 
with  the  presence  of  large  numbers  of  cells  in  the  stroma  and  in 
the  channels.  These  cells  were  chiefly  plasma  cells  but  there 
were  also  present  a  number  of  mononuclear  eosinophiles  with  ec- 
centric nuclei,  closely  resembling  plasma  cells  in  all  respects  ex- 
cept eosinophilic  granulations.  A  few  ordinary  polymorphonu- 
clear eosinophiles  were  also  present. 

These  two  cases  are  of  great  interest,  for  with  the  eight  cases  of 
tuberculosis  with  eosinophilic  infiltration  met  with  in  our  operative 
material,  and  the  lymph  gland  tuberculosis  of  Case  XXVI  and  the 
lung  tuberculosis  in  Case  XV 11,  they  make  twelve  instances  in 
which  we  have  observed  eosinophiles  in  tubercular  lesions.  The 
development  of  eosinophiles  from  plasma  cells  and  hyaline  leuco- 
cytes could  be  readily  traced  in  the  tuberculous  lymph  glands. 

Case  XXX.  Mcde,  aged  49  years.  Eosinophiles  in  a  wall  of  a 
liver  abscess  secondary  to  pneumonia  and  empyaema.  General 
streptococcus  infection.  Sections  of  the  wall  of  the  hepatic  ab- 
scess showed  marked  congestion  of  the  blood-vessels  with  compres- 
sion of  the  liver  cells.  The  abscess  wall  was  infiltrated  with  poly- 
morphonuclear neutrophiles,  plasma  cells  and  coarsely  granular 
eosinophiles. 

This  is  the  third  case  in  which  we  have  found  eosinophiles  in  the 
liver.  Case  XIV  showed  them  in  the  portal  spaces  in  a  child  dead 
of  bums;  while  in  Case  XV  they  were  found  in  the  vessels  of  an- 
gioma of  the  liver  of  a  woman  with  pelvic  abscess. 

Case  XXXI.  This  case  has  already  been  published  by  one  of 
us  (Howard).*    For  the  clinical  history  and  autopsy  we  are  in- 

« Howard,  W.  T.,  Jr.     Philadelphia  Medical  Journal,  1809,  toI.  IV,  p.  1085. 
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debted  to  the  kindness  of  Dr.  Hoover.  Female,  aged  35  years, 
was  ill  for  three  weeks  with  diarrhoea  and  vomiting  and  com- 
plained of  pain  in  the  abdomen  and  the  muscles  of  the  extremities. 
Coverslip  preparations  of  the  blood  stained  with  Ehrlich's  triacid 
stain,  on  examination  by  Dr.  Hoover,  showed  a  slight  leucocy- 
tosis,  without  however  an  increase  in  the  number  of  eosinophiles. 
Although  Dr.  Hoover  did  not  make  a  differential  count,  he  is  confi- 
dent that  there  was  no  circulatory  eosinophilia.  A  piece  of  the 
extensor  quadratus  of  this  case  was  excised  and  showed  large  num- 
bers of  Trichina  spiralis.  Death  occurred  at  the  end  of  three 
weeks  from  the  onset. 

Anatomical  Diagnosis, — General  infection  of  the  voluntary 
muscles  with  Trichina  spiralis;  acute  yellow  atrophy  of  the  liver; 
infarction  of  the  spleen;  fatty  degeneration  of  the  heart  and  kid- 
neys; congestion  of  the  lungs  and  intestines. 

Cultures  and  coverslip  preparations  made  from  the  various  or- 
gans showed  no  bacteria.  Teased  preparations  of  the  tongue,  the 
diaphragm,  quadratus  lumborum,  psoas,  and  quadriceps  femoris 
muscles  showed  large  numbers  of  actively  motile  trichinae.  No 
trichinae  were  found  in  the  intestinal  contents. 

Sections  of  the  heart  showed  congestion  of  the  capillaries  and 
small  veins — ^in  some  of  the  latter  there  were  small  accumulations 
of  large  and  small  mononuclear  leucocytes;  no  cells  with  eosino- 
philic granulations  were  found.  Larger  and  smaller  areas  of  cellu- 
lar infiltration  were  seen  between  some  of  the  muscle  fibres,  the 
cells  consisting  of  lymphocytes,  plasma  cells,  a  few  polymorphonu- 
clear neutrophilic  leucocytes,  and  a  number  of  both  polymorpho- 
and  mononuclear  cells  with  marked  eosinophilic  granulations. 

In  the  lungs  there  was  found  marked  oedema  with  congestion. 
In  the  peribronchial  tissue  and  in  the  lymph  spaces,  but  never  in 
the  small  blood-vessels  a  few  polymorpho-  and  mononuclear  eosino- 
philes were  found.  The  larger  pulmonary  veins,  however,  con- 
tained numbers  of  these  cells. 

In  sections  of  the  liver,  it  was  often  impossible  to  recognize  the 
tissue.  There  was  widespread  fatty  degeneration  and  nuclear 
fragmentation.  In  some  places  the  liver  cells  were  small,  shrunk- 
en, very  granular,  and  stained  intensely  with  eosin;  in  other  places 
they  were  swollen,  and  contained  large  and  small  fat  drops.     The 
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blood-vessels  showed  no  special  changes,  but  many  capillaries  con- 
tained numerous  neutrophiles,  but  no  eosinophiles. 

The  spleen  showed  congestion,  with  thickening  of  capsule,  trabe- 
culae  and  pulp,  the  latter  containing  many  polymorphonuclear 
eosinophiles.  The  kidneys  showed  ccaigestion  and  oedema,  with 
cloudy  swelling  of  the  epithelium  of  the  convoluted  tubules. 

In  the  stomach  and  large  and  small  intestines  there  were  a  num- 
ber of  polymorpho-  and  mononuclear  eosinophiles  in  the  inter- 
glandular  stroma. 

In  sections  of  the  tongue  and  diaphragm  there  were  large  num- 
bers of  trichinae  of  varying  size  situated  in  the  muscle  fibres.  The 
trichinae  were  usually  single,  but  in  many  places  two  and  even 
three  were  seen  in  the  same  cyst.  The  trichinae  were  situated  in 
the  muscle  fibres,  and  were  surrounded  by  a  hyaline  capsule  of 
varying  thickness.  In  many  places,  especially  at  the  poles  of  the 
cysts,  there  was  very  active  multiplication  of  muscle  nuclei,  which 
were  for  the  most  part  long,  vesicular,  and  often  irregularly  con- 
stricted. Muscle  fibres  containing  trichinae,  both  near  to  and  at 
a  distance  from  the  latter  were  swollen,  had  lost  their  striations 
and  showed  large  and  small  finely  granular  amorphous  areas  of  de- 
generation which  stained  deeply  with  eosin.  About  some  trich- 
inae there  was  little  cellular  reaction,  while  about  others  great 
numbers  of  cells  were  seen.  In  many  places  there  was  marked 
proliferation  of  muscle  nuclei  in  fibres  in  which  no  trichinae  were 
to  be  found. 

The  process  was  evidently  an  acute  one.  There  was  no  evidence 
of  calcification.  In  the  cellular  reaction  about  the  trichinous  areas 
the  following  varieties  of  cells  could  be  distinguished: 

I.  Cells  in  every  way  like  plasma  cells,  having  a  single,  round, 
or  oval,  somewhat  pale  nucleus,  containing  larger  and  smaller 
chromatin  masses,  surrounded  by  a  varying  amount  of  homogene- 
ous cytoplasm  which  stained  faintly  with  eosin.  In  some  of  these 
cells  the  nucleus  was  centrally  placed,  but  in  most  it  was  eccen- 
tric. In  shape  these  cells  were  round  or  long  oval;  occasionally 
they  were  very  much  elongated  (amoeboid  movement?).  They 
were  the  most  numerous  cells  present. 

II.  Cells  with  nuclei  of  the  same  size  and  appearance  as  No.  I, 
surrounded  by  homogeneous  cytoplasm  which  stained  deeply  with 
eosin.     These  cells  were  fairly  numerous. 
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III.  Cells  with  nuclei  similar  to  Nos.  I  and  11,  surrounded  b; 
cytoplasm  containing  very  fine  eosinophilic  granulations. 

IV.  Cells  of  the  size  of  large  mononuclear  leucocytes,  with 
rather  deeply  staining  nuclei,  surrounded  by  either  finely  granular 
or  coarsely  granular  deeply  staining  eosinophilic  granulations. 
These  cells  were  quite  numerous. 

V.  Polymorphonuclear  cells,  with  reniform  horseahoe-shaped, 
or  trilobate  nuclei,  and  cytoplasm  containing  either  finely  or 
trilobate  nuclei,  and  cytoplasm  containing  either  finely  or  coarsely 
granular  eosinophilic  granulations.  These  cells  were  numerous, 
and  were  the  exact  counterpart  of  the  polymorphonuclear  eosino- 
philic cell  of  the  blood. 

VI.  A  variable  nimiber  of  small  round  cells  with  single  deeply- 
staining  nuclei,  surrounded  by  a  narrow  rim  of  granular  proto- 
plasm.    These  were  typical  lymphocytes. 

VII.  Cells  of  varying  size,  usually  very  large,  containing  large, 
elongated,  vesicular  nuclei.  These  cells  were  very  numerous  in 
places,  and  were  evidently  proliferating  muscle  cells. 

Vm.  A  few  typical  fibro-blasts. 

IX.  A  few  giant  cells  with  from  four  to  six  nuclei,  and  homo- 
geneous non-granular  protoplasm. 

X.  A  few  neutrophilic  polymorphonuclear  leucocytes. 

In  some  places,  especially  at  the  margins  of  the  areas  of  cellular 
infiltration,  there  were  seen  rows  of  polymorpho-  and  mononuclear 
cells  with  eccentric  nuclei,  and  many  with  fine  or  coarse  eosino- 
philic granulations. 

The  blood-vessels  were  dilated  but  showed  no  increase  of  leu- 
cocytes in  the  small  veins,  but  in  some  capillaries  there  were  a 
considerable  number  of  mononuclear  cells. 

Careful  search  failed  to  discover  transition  of  polymorphonu- 
clear neutrophilic  cells  into  eosinophiles.  There  was  absolutely  no 
evidence  of  this  mode  of  origin  for  the  eosinophilic  cells. 

The  most  numerous  and  apparently  the  most  important  cell  in 
the  reaction  in  this  case  was  the  plasma  cell.  The  cells  with  eosino- 
philic granulations  were  much  less  numerous  than  the  plasma 
cells.  The  development  of  the  former  from  the  latter  could  be 
readily  and  easily  traced  as  follows:  The  homogeneous  proto- 
plasm of  the  plasma  cell  becomes  first  faintly  and  then  strongly 
eosinophilic-     In  the  next  stage,  fine,  and  later  coarser  eosino- 
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philic  granulations  developy  producing  typical  mononuclear  eoeino- 
philes.  Some  of  these  latter  develop  polymorphous  nuclei.  With 
the  development  of  granulationjs  the  plasma  cells  often  increase  in 
size.  The  size  of  the  eosinophilic  cells  varies,  however,  within 
rather  wide  limits.  In  this  case  at  least,  it  seems  certain  that  the 
eosinophils  were  formed  in  the  areas  of  cellular  reaction  about 
the  muscle  trichinae,  and  were  not  brought  there  from  /i  distance 
by  the  blood-vessels  being  drawn  by  chemotactic  substances  thrown 
out  by  the  parasites,  or  furnished  by  the  degenerating  muscle. 
The  substances  present,  whatever  their  nature,  exerted  a  chemo- 
tactic action  on  the  plasma  cells. 

The  presence  of  increased  numbers  of  eosinophiles  in  the  stroma 
jf  the  mucosa  of  the  stomach  and  intestine  is  probably  to  be  ex- 
plained by  the  recent  presence  of  trichinae  in  the  intestine  and 
intestinal  wall.  Here  too  the  eosinophiles  probably  had  their 
origin  in  plasma  cells.  The  course  of  the  disease  in  this  case  was 
IT  ore  acute  than  in  the  cases  of  Brown,*  Gwyn,*  Atkinson^  and 
Stump '  and  this  fact  probably  explains  the  absence  of  circulatory 
eosinophilia.  Had  the  individual  lived  longer,  or  the  infection 
been  less  severe,  it  is  probable  that  eosinophiles  would  have  made 
their  way  into  the  blood.  It  is  recognized  that  the  presence  of 
a  circulatory  eosinophilia  during  life  cannot  be  positively  denied 
in  the  absence  of  a  differential  count,  on  the  strength  of  Dr. 
Hoover's  impression  from  the  examination  of  stained  preparations. 
If,  however,  the  eosinophiles  were  much  increased  in  the  circula- 
ting blood  during  life,  it  would  be  strange  to  find  the  percentage 
i.ormal  in  differential  counts  of  preparations  made  from  the  blood 
of  the  organs  after  they  reached  the  laboratory. 

This  case  demonstrates  among  other  things  that  trichinosis  may 
exist  and  run  a  fatal  course  apparently  without  increase  of  eosino- 
philes in  the  circulating  blood,  and  that  a  high  grade  of  eosino- 
philia, such  as  was  present  in  the  cases  of  Brown,  Gwyn,  Atkinson 
and  Stump  (42,  49,  68.2,  72,  58.5  and  52  per  cent)  speaks  for  a 

■Brown,  T.  R.      BnlleUn  of   the  Johns  Hopkins  Hospital,  1S87,  vol.  VIII. 
Jonmsl  of  Experimental  Medicine,  1898. 
•  Gwyn,  N.  B.     Centralbl.  f .  Bakteriologie,  1899,  Band  zzt,  S.  746. 
f  Atkinson.     Philadelphia  Medical  Journal,  June  3,  1899. 
*8tnmp.     Philadelphia  Medical  Journal,  June  17,  1899. 
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good  prognosis  and  indicates  that  the  organism  is  reacting  well  to 
the  poison  of  the  trichinae.  The  marked  degeneration  of  the  liver 
and  kidneys  of  our  case  shows  that  the  tissues  were  acted  upon  by 
a  powerful  poison.  Brown's  observation  that  the  eosinophiles  in 
the  muscle  in  trichinosis  are  formed  in  the  lesions  and  are  not  at- 
tracted there  by  chemotactic  substances,  is  supported  by  the  find- 
ings in  this  case.  We  believe  that  trichinae  or  a  poison  or  poisons 
secreted  by  them  have  a  positive  chemotajds  for  hyaline  leucocytes, 
plasma  cells^  and  polymorphonuclear  leucocytes  and  that  for  some 
unknown  reason  certain  of  the  first  two  varieties  of  cells  develop 
eosinophilic  granulations. 

HiSTOGBNESIS  OF  EoSINOPHELIO  ClTLLS. 

There  are  several  theories  in  regard  to  the  histogenesis  of 
eosinophilic  cells  and  in  support  of  each  theory  a  certain  amount 
of  evidence  has  been  brought  forward.  These  theories  and  their 
main  supporters  are  as  follows: 

I.  From  polymorphonuclear  neutrophilic  leucocytes  by  a  kind 
of  ripening  process,  Max  Schultze,*  GuUand,"  Zappert,"  Brown" 
and  others. 

U.  From  eosinophilic  myelocytes  in  the  bone-marrow  only, 
Ehrlich." 

m.  Division  of  pre-existing  cells  of  the  same  kind,  by  mitosis, 
Miiller  und  Rieder,"  and  Van  der  Stricht;"  by  amitosis,  Renaut,** 
Denys"  and  Arnold;  GuUand,"  who  has  exhaustively  studied  the 
leucocytes  of  many  species  of  animals  thinks  that  all  forms  of  leu- 
cocytes give  rise  on  division  to  lymphocytes,  but  that  occasionally 
on  the  division  of  eosinophiles  the  daughter<5ells  may  contain  a 
few  eosinophilic  granulations. 

'Schnltze,  Max.     Arch.  f.  Mikroskop.  Anat.  1S65,  I. 
loQnlland.     Journal  of  Physiology,  1895-^,  Vol.  xiz. 
11  Zappert.     Zeitschrift  f.  KUn.  Med.  1898,  Bd.  zxlii. 
1*  Brown.     Loc.  dt. 

KEhrUch  and  Lazanis.     Die  Anemie.     Wien,  1888. 
i«  MiiUer  nnd  Rieder.     Deutsch.  Arch.  f.  Klin.  Med.,  1891-3,  Vol.  zlviii. 
1*  Van  der  Strlcht.     Quoted  by  Brown,  loc.  ctt. 
>*  R^naut.     Quoted  by  Brown,  loc.  cit. 
"  Denys.    Quoted  by  Brown,  loc.  cit. 
i^OuUand.     Loc.  cit. 
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IV.  From  the  connective-tissue  of  various  parts  of  the  body,  Gol- 
lasch,"  Neusser,"  Weiss"  and  others.  Kanthack  and  Hardy" 
found  these  cells  in  numbers  in  the  caelomic  cavity  and  connective- 
tissues  of  animals. 

V.  Occurring  as  incompletely  developed  erythrocytes,  derived 
from  haematoblasts,  Przewaski." 

YI.  From  the  engulfing  of  haemoglobin  of  haematoblasts  by 
leucocytes,  SacharoflF,**  who  thinks  that  the  granules  are  connected 
with  the  dispersion  of  haematin  and  that  the  intense  coloration  of 
eosinophilic  granulations  is  due  to  the  greater  thickness  of  their 
iron-bearing  paranuclein.  According  to  Sacharoff,  bacteria  taken 
up  by  leucocytes  may  furnish  eosinophilic  material,  their  nuclein 
being  changed  into  eosinophilic  paranuclein.  Klein  "  thinks  that 
eosinophiles  are  formed  from  other  leucocytes  by  the  taking  up  of 
iron  derived  from  red  blood  cells. 

VII.  From  lymphocytes  by  transition,  Pappenheim." 

It  is  neither  impossible  nor  indeed  improbable  that  these  ceUs 
may  have  their  origin  in  any  of  these  several  ways. 

Ehrlich  and  Lazarus  strongly  combat  the  idea  of  the  local  for- 
mation of  eosinophiles. 

While  not  denying  that  these  cells  may  have  their  origin  in 
many  ways,  in  the  study  of  our  rather  large  material,  we  have 
never  been  able  to  trace  any  one  of  these  modes  of  origin  (except 
from  eosinophilic  myelocytes).  We  have  been  struck  on  the 
other  hand  with  the  great  frequency  with  which  the  origin  oi 
these  cells  can  be  traced  from  the  hyaline  leucocyte,  and  espe- 
cially from  the  plasma  cell.  In  case  after  case,  in  organ  after 
organ,  and  especially  in  the  lymphoid  tissues  (the  thymus,  lymph 
glands,  the  spleen,  and  the  bone-marrow),  in  the  gastro-intestinal 
mucosa  (gastritis,  lympho-sarcoma,  colitis,  and  appendicitis),  in 

J'GoUaBCb.     Fortschrltte  d.  Med.,  1899,  Bd.  tH. 
MNensser.     Wien.  klin.  WocheDAchr.,  1892,  Bd.  zU,  p.  64. 
SI  Weiss.     Quoted  by  Brown,  also  by  H.  F.  Muller.     Centralbl.  f.  allgem.  Path, 
n.  path.  Anatomie. 

s>  Kanthack  and  Hardy.     Journal  of  Physiology,  1894-5,  Vol.  xvii. 
»Przewaski.     Centralbl.  f.  allg.  Path,  and  path.  Anat.,  1896,  Bd.  tU,  8.  177. 
>«  Sacharoff.     Centralbl.  f.  Bakterlologie,  1897,  Bd.  xxi,  8.  265. 
*s  Klein,  8.     Centralbl.  f.  Innere  Med.,  1899,  Bd.  L,  8.  28. 
»Pappenheim.     Virchow's  Archiv.,  1899,  Bd.  157,  p.  71. 
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exudations  rich  in  lymphocytes,  hyaline  leucocytes  and  plasma  cells 
(acute  and  chronic  nephritis,  salpingitis  and  ovarian  abscess,  etc.) 
and  in  various  other  processes,  we  have  observed  the  transition  of 
both  these  varieties  of  cells  into  eosinophiles. 

As  already  pointed  out,  the  hyaline,  or  better  as  Kanthack  and 
Hardy  aptly  term  it,  the  "  groxmd  glass  "  cytoplasm  of  the  hyaline 
cell  or  the  plasma  cell  (for  the  latter  often  comes  from  the  former) 
stains  more  deeply  with  eosin  than  its  neighbors.  In  other  cells 
with  clear  nuclei,  which  are  often  eccentric,  there  are  fine  gran- 
ules which  stain  deeply  with  eosin.  Other  cells  with  similar 
nuclei  have  more  coarsely  granular  and  others  still  very  coarsely 
granular  cytoplasm.  With  the  development  of  the  eosinophilic 
granules  the  cells  usually,  but  by  no  means  always,  increase  in  size. 
With  the  development  of  the  granules  the  nuclei  become  less 
vesicular,  and  the  nuclear  chromatin  more  diffuse.  Many  coarsely 
granular  as  well  as  finely  granular  mononuclear  eosinophiles  were 
seen,  but  always  a  large  proportion  of  the  mononuclear  cells  de- 
velop polymorphous  nuclei.  We  have  been  struck  with  the  large 
proportion  of  mononuclear  eosinophiles  present  in  some  cases.  If 
the  idea  of  Gulland  and  others  that  the  change  in  the  shape  of  the 
nucleus  of  the  leucocyte  is  dependent  largely  upon  the  motion  of 
the  cell  is  correct,  the  above  fact  is  another  argument  in  favor  of 
the  origin  of  eosinophiles  from  plasma  cells.  In  size  the  eosino- 
phile  in  the  tissues  varies  within  rather  wide  limits,  from  the  size 
of  a  small  plasma  cell,  scarcely  larger  than  a  lymphocyte,  to  that 
of  the  typical  eosinophile  of  the  Wood." 

In  Case  XX  we  observed  appearances  which  we  cannot  inter- 
pret otherwise  than  that  they  represent  the  development  of  coarsely 
granular  eosinophiles  from  smooth  muscle  cells.  In  the  same  case 
there  were  also  many  examples  of  the  plasma  cell  origin  of  these 
cells. 

Character  of  Eosinophilic  Granulations. 

We  have  nothing  to  add  to  the  knowledge  of  the  character  and 
composition  of  these  granules.     For  the  literature  of  the  subject 

^  A  good  deBcription  with  a  f uU  account  of  the  plasma  cell  will  be  found  in 
Councilman's  article  on  Acute  Interstitial  Nephritis,  Journal  of  Experimental 
Medicine,  1898,  yol.  Ill,  p.  398.  See  also  Marschalko^s  Zur  Flasmazellenfrage^ 
Centralbl.  f.  Allgem.  Pathologic  und  path.  Anatomie.  1899,  Bd.  x,  S.  851. 
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the  reader  is  referred  to  Brown's  recent  article  in  the  Journal  of 
Experimental  Medicine  (loc.  cit.). 

First  mistaken  for  fat,  which  was  disproved  by  Ehrlich,"  who 
first  suggested  that  they  represented  a  nutritive  reserve  formed  by 
the  cell,  these  granules  have  been  considered  in  turn  non-proteid 
(Schwarze);"  proteid  (Zappert);**  haemoglobin  or  its  derivatives 
(Przewaski"  and  others);  nucleo-albumin  (Sherrington);**  and  se- 
cretory granules  of  a  defensive  nature  (Hankin),"  Kanthack  and 
Hardy.**  Gulland,**  however,  insists  that  they  are  not  products  of 
the  metabolic  activity  of  the  cell  imbedded  in  the  protoplasm,  but 
that  they  represent  an  altered  condition  of  the  microsomes,  form  a 
part  of  the  cytomitoma,  and  are  therefore,  plastic  and  not  para- 
plastic,  as  is  generally  believed.  Gulland  thinks  that  they  are 
concerned  in  the  amoeboid  activity  of  the  cell.  As  previously 
stated  we  were  unable  to  demonstrate  the  presence  of  iron  in  the 
granules  of  eosinophiles  in  hardened  tissues. 

Presence  of  Eosikophiles  in  Koriial  Oboavs. 

Beside  the  blood,  coarsely  granular  eosinophiles  are  normally 
found  in  various  tissues  of  the  human  body,  the  spleen,  thymus 
(earliest  mention  probably  by  J.  Schaffer**),  the  lymph  glands, 
bone-marrow,  the  gastro-intestinal  tract  (especially  the  stroma  of 
the  mucosa),  in  the  kidneys  and  liver,  and  in  various  connective 
tissues.  They  are  found  in  the  same  locations  in  various  lower 
animals.  They  form  from  25  to  40  per  cent  of  the  wandering 
cells  in  the  peritoneal  cavity  in  the  guinea-pig,  and  from  30  to  50 
per  cent  in  rabbits  (Kanthack  and  Hardy).  In  these  animals  they 
are  also  numerous  in  the  subcutaneous  tissue.  We  have  found 
these  cells  but  rarely  in  apparently  normal  organs  of  adults — ^in 

*"  Ehrlich.     Loc.  cit.  S.  86,  and  in  other  writings. 

*>Schwarze.     Ueber  eosinophile  Zellen.     Inaug.  Diss.  Berlin,  ISSO. 
.  >*Zappert.     Loc.  cit. 

'1  Przewaski.     Loc.  cit. 

» Sherrington.      Proceed.  Royal.  Soc.  Lond.,  1894,  toI.  It.      Also  quoted  by 
Brown. 

»  Hankin.     Centralbl.  f.  Bakteriologie,  1892,  Bd.  xi. 

**  Kanthack  and  Hardy.     Loc.  cit. 

s&Onlland.     Loc.  cit. 

MSchaffer  J.     Centralbl.  f.  d.  Med.  Wissensch.,  1891,  nos.  22  a.  28. 
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ten  cases  in  the  appendix,  once  in  the  Fallopian  tube,  and  once  in 
the  gastro-intestinal  mucosa,*^  Heidenhain  found  them  constantly 
present  in  the  intestinal  mucosa  of  dogs,  in  which  their  numbers 
were  greatly  increased  after  fasting  and  a  dose  of  magnesium  sul- 
phate. Eosinophiles  were  not  uncommonly  found  in  various  or- 
gans in  children  dying  both  with  and  without  septicaemia.  We 
have  also  been  able  to  confirm  the  observations  of  those  who  have 
described  eosinophiles  in  numbers  in  the  blood  and  tissues  of  the 
foetus. 

Preseiyge  of  EosmoPHiLES  IN  Inflammaix)hy  and  othee  Lesions. 

With  a  few  notable  exceptions  coarsely  granular  eosinophiles 
have  not  been  described  in  inflammatory  reactions  and  in  infec^ 
tious  granulomata.  They  have  been  found  in  gonorrhoeal  pus  in 
numbers  by  GoUasch"  and  others,  in  the  sputum  in  bronchial 
asthma  by  GoUasch,**  Leyden  *  and  others,  in  the  sputum  in  bron- 
chitis by  Leyden,"  Teichmiiller,  Griinwald**  and  others;  in  the 
skin  in  lymphoderma  pemiciosa  by  Weiss'  and  in  leprosy  by  Ja- 
dassohn;** in  the  blisters  of  pemphigus  by  Neusser*  and  others; 
in  Diihring's  disease  by  Leredde  and  Perrin;*  in  blisters  produced 
artificially  by  Bettman**  and  by  Kanthack  and  Hardy;  in  hemor- 
rhagic pleurisy  by  Klein*  and  Harmasen.**     Gronven"*  found 

''Oil  farther  stndy  we  find  eosinophiles  coDstantly  present  in  the  stroma  of  the 
mucosa  and  often  in  the  lymphoid  tissue  of  both  the  normal  and  inflamed 
appendix. 

"Gollasch.     Loc.  cit. 

**  GoUasch.     Loc.  cit. 

«» Leyden.     Deutsch.  Med.  Wochenschr.,  1S81,  Bd.  xyil,  S.  1085. 

4>  Leyden.     Loc.  cit. 

«*Gnlnwald.     Virchow's  ArchiT.  1899.     Bd.  158,  S.  289. 

«s  Weiss,  Jul.  Jahrb.  f.  Kinderheilkunde,  N.  F.  Bd.  85,  quoted  by  H.  F.  Muller, 
Centralbl.  f.  allg.  Path.  u.  path.  Anat.,  1898,  Bd.  iv,  S.  589. 

^  Jadassohn.  Verhandl.  d.  deutsch.  dermat.  Gesellsch.  ii  u.  iii,  quoted  by  H. 
F.  Miiller,  loc.  cit. 

^Neusser.     Wiener  Med.  Wochenschr.,  1892,  5  Jahr.,  S.  41. 

4*  Leredde  und.Ferrin.     Ann.  de  dermat.  et  Syph.,  iii  ser.  Tome  tI,  p.  281. 

*''  Bettman.     Mnnchener  Med.  Wochenschr.,  1898,  no.  89. 

«•  Klein.     Loc.  cit. 

**  Harmasen.     Quoted  by  Klein. 

MGronven.     Inaug.  Dissertation,  Bonn,  1895. 
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eofiinophiles  in  the  false  membrane  of  diphtheria  in  two  cases,  in 
pneumonia  in  diphtheria  in  one  ease,  in  a  tumor  of  the  laiynx  and 
in  the  bronchial  glands  in  two  cases.  Przewaski"  found  large 
numbers  of  eosinophiles  in  carcinoma  of  the  cervix  uteri  in  four 
cases,  while  Fledbausch"  observed  them  in  variable  numbers  in 
epitheliomata,  carcinomata  and  lymphosarcomata.  They  were 
most  numerous  about  inflammatory  and  necrotic  areas.  Griin- 
wald"  observed  coarsely  granular  eosinophiles  in  the  sputum  in 
one  case  each  of  asthma,  fetid  bronchitis  and  phthisis  and  in  four 
nasal  polyps.  They  were  absent  in  pneumonia,  pleurisy,  pericar- 
ditis, gonorrhoea,  abscess  of  the  breast  and  the  ear  and  in  chancre, 
Griinwald  describes  cells  with  fine,  scattered  granules  which  are 
eosinophilic  to  a  lesser  degree  than  those  of  the  ordinary  eosino- 
philes, and  to  these  cells  which  he  found  in  numbers  in  sputum  and 
other  discharges  he  gives  the  name  "  hypoeoeinophiles."  T.  R. 
Brown  **  and  one  of  us  (Howard  ")  found  large  numbers  of  eosino- 
philes in  the  reaction  about  trichinae  in  human  muscle.  In  our 
material  derived  from  operation  eosinophiles  occurred  in  13.09 
per  cent  of  the  cases,  of  which  over  74  per  cent  were  inflammatory, 
and  including  the  cases  of  syphilis  and  tuberculosis  83.8  per  cent 
were  infectious  processes. 

To  recapitulate:  we  have  found  both  mono-  and  polymorphonu- 
clear eosinophiles  in  the  gastro-intestinal  tract,  the  spleen,  thymus, 
appendix  and  Fallopian  tubes  in  apparently  normal  organs  and  in 
the  following  pathological  conditions:  abscess  of  Bartholin's  gland, 
angioma  of  the  liver,  appendicitis,  in  carcinomata  of  the  arm,  the 
bladder,  and  of  the  uterus  and  scrotum,  in  corpus  luteum  cysts, 
in  chronic  cystitis,  in  dysentery,  in  endometritis,  in  epithelioma  of 
the  vagina,  face,  and  of  lymph  glands,  in  atrophic  gastritis  and 
arsenical  gastritis,  in  interstitial  splenitis,  in  gonorrhoeal  lympha- 
denitis, in  lymphosarcoma,  in  nasal  polyps,  in  acute  and  chronic 
interstitial  nephritis,  in  suppurative  nephritis,  in  omentitis,  in 
pelvic  abscesses  and  in  a  pilonidal  abscess,  in  oophoritis  and  peri- 

»*  Przewaskl.     Loc.  cit. 

«  FledbanBch.     Vlrchow^s  Archly.  1900.     Bd.  161. 

*«  Griinwald.     Loc.  clt. 

M  Brown,  T.  R.     Loc.  clt. 

"Howard.     Loc.  clt. 
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oophoritis,  in  lobar  pneumonia^  in  proctitis,  in  acute  and  chronic 
salpingitis,  in  trichinosis,  in  the  spleen  in  malaria,  and  in  tuber- 
culosis of  the  muscles,  of  the  skin  and  of  the  lungs,  bone,  ureter 
and  lymph  glands,  and  in  syphilis  of  the  skin. 

We  have  failed  after  careful  search  to  £jid  them  in  organizing 
blood-clots,  haemorrhages  into  tissue,  haemorrhagic  infarcts,  or- 
ganizing thrombi  of  the  heart  and  blood-vessels,  organizing  corpora 
lutea,  and  a  number  of  cases  of  abortion  remnants  containing  blood. 

Modes  of  Development  and  Causes  of  Incbease  in  the  Numbbb 

OF  EOSINOPHILES  IN  THE  BlOOD. 

In  the  light  of  our  present  knowledge,  it  is  clear  that  these  oc- 
cur in  at  least  two  ways:  (a)  When  an  abnormally  large  number 
of  eosinophiles  are  needed  in  a  particular  part  of  the  body,  L  e.^ 
when  substances  possessing  positive  chemotajds  for  these  cells  are 
present  in  a  part  they  are  drawn  from  the  haematopoietic  organs, 
and  reach  the  part  by  means  of  the  lymph  and  blood  channels; 
thus  appearing  in  the  blood  in  increased  numbers,  (b)  When 
under  proper  stimulation,  numbers  of  eosinophiles  have  been 
formed  in  a  part,  and  after  the  need  for  them  is  past,  and  for  other 
reasons  not  yet  understood,  they  make  their  way  into  the  lymph 
and  blood-vessels,  producing  eosinophilia. 

A  third  explanation,  one  for  which,  however,  there  does  not 
seem  to  be  any  positive  evidence,  is  that  circulatory  eosiniphilia 
may  develop  by  the  transition  of  certain  forms  of  leucocytes  into 
eosinophiles  in  the  circulating  blood.  A  priori,  there  is  no  reason 
against  this  mode  of  origin.  If  these  cells  develop  from  other 
leucocytes  (hyaline  cells,  plasma  cells,  lymphocytes,  and  polymor- 
phonuclear neutrophiles)  in  the  tissues,  why  not  in  the  blood  as 
well? 

In  our  cases  (consult  Groups  II  and  HI),  especially  the  inflam- 
matory cases,  two  sources  for  the  eosinophiles  in  the  lesions  were 
demonstrated,  i.  e.,  the  blood-vessels,  and  transition  from  plasma 
cells  and  hyaline  leucocytes  in  the  lesions.  In  many  cases  the 
two  processes  could  be  traced  in  the  same  lesion. 

Kanthack  and  Hardv "  have  shown  that  these  cells  are  the  first 

**  Kanthack  and  Hardv.     Loc.  cit. 


278  W.  T.  Howard,  Jr.,  and  R.  0.  Perkins. 

to  wander  into  capillary  tubes^  and  into  Ziegler's  plates  contain- 
ing bacteria  and  other  irritants  in  the  peritoneal  cavity  and  subcu- 
taneous tissues  of  rabbits  and  other  animals.  They  also  showed 
that  these  cells  are  formed  or  accumulate  very  rapidly  in  the  con- 
nective-tissues of  animals  after  injury.  We  found  the  eosino- 
philes  the  most  numerous  cells  present  in  multiple  renal  abscesses 
occurring  in  a  rabbit  after  inoculation  with  Staphylococcus  aurt^. 
T.  K.  Brown  and  Klein  are  among  the  authors  who  have  brought 
out  the  fact  that  eosinophiles  are  formed  in  the  lesions.  Klein 
thinks  that  polymorphonuclear  neutrophilic  leucocytes  attracted  to 
a  place  and  left  to  their  fate  become  eosinophiles. 

Leredde**  believes  that  the  pemphigus  foliaceus  is  due  to  the 
excretion  of  eosinophiles  by  the  skin,  and  concludes  that  the  skin 
affection  is  a  secondary  matter.  He  regards  the  affection  as  essen- 
tially one  of  the  blood  due  to  the  reaction  of  the  haematopoietic 
organs,  especially  the  bone-marrow,  under  the  influence  of  mul- 
tiple intoxications.  Tnis  conception  is  quite  the  opposite  of 
Neusser^s  view.  It  is  difficult  to  conceive  of  the  excretion  of 
eosinophiles  by  the  skin.  It  is  much  more  in  accordance  with  our 
knowledge  to  think  that  these  cells  are  attracted  to  the  foci  of 
disease,  the  haematopoietic  organs  being  stimulated  to  their  pro- 
duction, or  that  they  were  formed  in  the  lesions. 

Our  own  conception  is  that  in  many  conditions  the  formation  of 
eosinophiles  in  the  regular  haematopoietic  centres  is  stimulated  by 
a  variety  of  substances,  many  of  which  also  have  the  property  of 
attracting  these  cells.  In  other  conditions  other  forms  of  leuco- 
cytes, but  especially  hyaline  leucocytes  and  plasma  cells  and  pos- 
sibly certain  tissue  cells,  develop  eosinophilic  granulations  in  va- 
rious lesions.  We  have  evidence  that  these  two  processes  may 
occur  together  in  the  same  case. 

Why  are  eosinophiles  attracted  to  or  formed  in  inflamed  areas 
and  in  other  lesions? 

Miiller"  thinks  it  will  be  found  that  both  asthma  and  pem- 
phigus are  caused  by  substances  (bacterial?)  which  have  a  positive 
chemotaxis  for  eosinophiles,  while  Neusser"  believes  that  eosino- 

M  Lnredde.     Ann.  de  dermal,  et  Sypb.  Ill  n.  ser.  Tome  x,  p.  855. 
M  Miiller,  H.  F.     Loc  cit. 
••Nensser.     Loc.  clt 
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philes  may  be  derived  from  the  tissue  cells  on  stimulation  of  the 
sympathetic  nerves,  in  the  same  way  that  granules  are  secreted  in 
the  mucous  cells  of  the  salivary  glands  of  the  dog  after  stimulation 
of  the  sympathetic  nerve  of  the  gland.  According  to  this  view  the 
bronchial  mucous  membranes  in  asthma  and  the  skin  in  pemphigus, 
play  the  part  of  blood-forming  organs  in  secreting  eosinophilic 
granulations* 

Goldman,*  Jadassohn,"  H.  F.  Miiller,"  hold  that  there  are  certain 
substances  which  possess  a  positive  chemotaxis  for  eosinophiles. 
Ehrlich  and  Lazarus,*  adopting  this  view,  state  that  this  property 
is  possessed  chiefly  by  the  products  of  the  degeneration  of  epithe- 
lial and  epithelioid  cells.  In  this  way  they  explain  the  common 
occurrence  of  eosinophilia  in  skin  diseases,  in  atrophic  lesions  of 
the  gastric,  intestinal  and  bronchial  mucous  membranes,  in  the 
neighborhood  of  carcinoma  and  in  lupus  after  tuberculin  injec- 
tion. They  think  that  the  mucin  or  mucin-like  bodies  in  mucous 
polyps  of  the  nares,  must  attract  these  cells. 

For  most  forms  of  eosinophilia  the  direct  cause,  according  to 
these  authors,  is  to  be  sought  for  in  tissue  destruction  and  its  pro- 
ducts. They  also  suggest  that  the  eosinophilia  of  the  various 
forms  of  helminthiasis  is  due  to  the  positive  chemotaxis  exerted  on 
these  cells  by  poison  secreted  by  the  parasites. 

As  we  have  already  stated,  Kanthack  and  Hardy  observed  that 
various  substances,  including  silver  nitrate,  turpentine,  and  cop- 
per, B.  ramosuSy  B.  choleraSy  B.  pyocyanevSy  and  B,  anthracis  in 
animals  and  liquor  epipoeticus  upon  the  human  arm,  all  possessed 
a  strong  chemotaxis  for  eosinophiles.  In  our  operative  material 
bacteriological  examinations  were  negative  in  many  cases,  espe- 
cially in  salpingitis  and  ovarian  abscess.  In  some  of  these  cases 
a  more  or  less  clear  history  of  gonorrhoea  was  obtained.  Taking 
the  operative  and  autopsy  material  together,  the  following  varie- 
ties of  bacteria  were  found  in  processes  marked  by  the  presence  of 
eosinophiles:  Streptococcus  pyogenes y  Staphylococcus  pyogenes 
aureus  and  albuSy  OonococcuSy  PneumococcuSy  B.  coli  communiSy 

•^Ooldman.     Centralbl.  t.  allgem.  Path.  n.  path.  Anat.  1808,  Bd.  iii,  8.  665. 

*i  JadasBohn.     Loc.  elt. 

MMuller,  H.  F.     Loc.  clt. 

•sEhrUch  n.  Lazarus.   Loc.  clt.  S.  118  and  114. 
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B,  mucosus  capsvlatuSy  B.  aerogenes  capsulatus  (once  in  the  kid- 
ney), B.  tuberculosis.  To  these  may  be  added  the  two  cases  of  in- 
fection with  animal  parasites,  malaria  and  trichinosis. 

In  the  autopsy  series  the  Streptococcus  was  the  organism  most 
frequently  found. 

That  coarsely  granular  eosinophiles  play  an  important  part  in 
many  inflammatory,  and  a  variety  of  other,  processes,  is  shown  by 
the  cases  reported  in  this  article  as  well  as  by  the  experiences  of 
other  observers.  Our  experience  agrees  with  that  of  Metschni- 
kofF  **  and  Kanthack  and  Hardy  who  state  that  these  cells  never  act 
as  phagocytes.  We  have  never  seen  them  near  bacteria,  but  have 
found  them  in  great  numbers  about  trichinae,  without,  however, 
ever  invading  the  cysts. 

We  have  not  been  able  to  confirm  the  statement  of  Kanthack 
and  Hardy,  that  these  cells  apply  themselves  to  bacteria  in  exuda- 
tions and  use  up  their  granules  in  fighting  them. 

SUMMABY. 

In  the  routine  examination  of  825  specimens  removed  by  opera- 
tion, coarsely  granular  eosinophiles  were  found  in  the  normal  ap- 
pendix in  10  cases,  and  in  the  normal  Fallopian  tube  in  one  case. 

These  cells  occurred  in  larger  or  smaller  numbers  in  the  tissues 
or  blood-vessels,  or  both,  in  108  cases,  or  in  13.09  per  cent;  83.3 
per  cent  of  these  lesions  were  infectious  in  origin. 

In  seven  cases  (one  adult  and  the  rest  children),  four  of  which 
died  of  infectious  processes,  eosinophiles  were  present  in  appa^ 
ently  normal  organs. 

In  120  consecutive  autopsies  27  cases  showed  larger  or  smaller 
numbers  of  eosinophiles  in  various  organs  showing  pathological 
changes.  In  this  series  they  occurred  in  the  spleen  in  chronic 
interstitial  splenitis  in  11  cases,  in  the  thymus  in  5  cases,  in  lymph 
glands  in  3  cases,  in  the  stomach  in  3  cases,  in  the  intestine  in  2 
cases,  in  the  kidney  in  5  cases,  in  the  lungs  in  3  cases,  in  the  liver 
in  3  cases,  in  the  heart  in  1  case,  in  the  skeletal  muscles  in  trichin- 
osis in  1  case. 

In  some  cases  these  cells  were  brought  to  the  part  by  the  blood- 

M  Metschnikoff.     Pathologie  compar^e  de  rinflammatioD  p.  186. 
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vessels,  and  in  others  they  were  formed  in  the  lesions,  while  in  still 
other  cases  their  presence  was  to  be  accounted  for  in  both  of  these 
ways. 

In  a  large  number  of  cases  the  development  of  coarsely  granular 
eosinophiles  was  traced  from  plasma  cells  and  in  some  cases  from 
hyaline  leucocytes. 

DESCRIPTION  OF  PLATE. 

The  sections  from  which  the  drawings  were  made  were  hardened  in  Zenker's 
nnld  and  stained  with  haematoxylin  and  eosin  or  with  eosin  and  methylene 
blue.  The  figures  were  drawn  with  the  aid  of  a  Zeiss  camera  lucida  with  a  Reich- 
ert  1-12  oil  immersion  lens  and  4  ocular. 

Figures  A  2,  3  and  4  show  the  development  of  eosinophiles  from  the  plasma 
cells;  figures  B  2,  8  and  4  show  transitions  between  the  hyaline  leucocyte  and  the 
eosinophile ;  figures  5,  6  and  7  represent  eosinophiles  which  may  have  had  either 
of  the  above  modes  of  origin. 

A.  1.     Typical  plasma  with  clear  nucleus  eccentrically  placed,  cytoplasm  un- 

stained by  eosin  (basophilic). 

2.  Plasma   cell  the  cytoplasm  of    which  stains  diffusely  pink  with    eosin 

(acidophilic). 

3.  Plasma  cell  with  eccentric  nucleus  and  cytoplasm  with  fine  eosinophilic 

granulations. 

4.  Large  cell  with  a  round  nucleus  similar  to  that  of  the  plasma  cell  and 

with  coarse  eosinophilic  granulations  of  its  cytoplasm. 

B.  1.     Large   mononuclear  leucocyte  with    centrally   placed    deeply    staining 

nucleus  and  hyaline  faintly  basophilic  cytoplasm. 

2.  Large  mononuclear  leucocyte  with  deeply  staining  eccentrically  placed 

nucleus  and  cytoplasm  which  stains  diffusely  pink  with  eosin  (acido- 
philic). 

3.  Cell    with  nucleus  similar  to  2,  but  with   numerous  fine  eosinophilic 

granulations  of  its  cytoplasm. 

4.  Cell  with  round  deeply  staining  nucleus  and  large  scattered  eosinophilic 

granulations  of  its  cytoplasm. 

Figures  5,  6  and  7  represent  polymorphonuclear  cells  with  varying  numbers  of 
coarse  eosinophilic  granulations  and  which  apparently  may  have  developed  from 
either  plasma  cells  or  large  mononuclear  leucocytes. 

Figures  A  1,  2,  3  and  figure  6  represent  cells  froip  the  muscle  lesions  in 
trichinosis  (case  XXXI),  Figures  B  1,  2,  3  and  4  as  well  as  figures  5  and  7  are 
drawn  from  cells  in  an  oedematous  tubercular  lymph  gland  (case  XXVIII). 
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EOSINOPHILTA  IN  PELVIC  LESIONS  AND  IN  THE  VERMIFORM 

APPENDIX. 

By  William  H.  Weib,  M.D., 

FOBMBB  BBBIDSMT  OYKlOOLOOnT,  LAKBRDE  HOSPITAL;  DBMOMSTBATOB  IN  GTNBCOLOGT, 

WBBTBBN  BBSBBTB  UMIYBBBITY. 

(From  the  Pathological  Laboratory  of  the  Lakeside  Hospital.) 


Ik  the  routine  microscopic  examination  of  all  tissues  removed  at 
operations  in  the  gynecological  service  of  the  Lakeside  Hospital,  cells 
with  eosinophilic  granulations  have  frequently  been  observed  in  the 
tissues,  especially  in  inflammatory  conditions.  In  this  laboratory  their 
occurrence  was  first  noted  in  the  gynecological  department  in  1898, 
and  subsequently  so  many  instances  were  observed  in  all  the  depart- 
ments of  the  laboratory  that  Howard  and  Perkins^  were  able  to  report 
a  large  number  of  cases.  The  present  article  deals  with  the  material 
of  the  gynecological  department  alone.  * 

Howard  and  Perkins  in  material  from  825  consecutive  operations 
in  the  different  services  of  the  hospital  found  eosinophiles  in  the  tissues 
of  108  cases,  or  13  percent.  Of  these  80,  or  74  per  cent.,  were  inflam- 
matory ;  24  cases  were  acute  and  56  were  chronic ;  9  were  tuberculous 
and  9  were  syphilitic.  In  120  consecutive  autopsies  eosinophiles  in 
larger  or  smaller  numbers  were  found  in  organs  showing  pathological 
'Changes  in  27  instances.  They  occurred  in  the  spleen,  liver,  stomach, 
intestines,  kidney,  heart,  lung,  thymus,  lymph  glands,  and  skeletal 
muscles. 

These  findings  appear  to  warrant  the  conclusion  that  eosinophiles 
take  an  active  part  in  many  inflammatory  processes,  more  especially 
appendicitis,  pyosalpinx,  and  ovarian  abscess,  as  well  as  in  many  cases 
of  carcinoma  showing  inflammation ;  that  they  are  often  associated 
with  polymorphonuclear  neutrophiles  and  almost  invariably  with 
plasma  cells;  that  their  development  from  plasma  cells  and  mono- 
nuclear leucocytes  could  be  traced  in  many  instances.  These  writers 
are  of  the  opinion  that  the  eosinophiles  found  in  the  tissues  have  usually 
emigrated  from  the  vessels,  but  that  in  a  certain  proportion  of  cases 
they  are  formed  in  the  lesion  by  transition  from  plasma  cells  and  mono- 

1  Johns  Hopkins  Hospital  Reports,  toI.  z. 
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nuclear  leucocytes.  Their  article  contains  a  careful  review  of  the 
literature,  of  which  two  references  are  here  applicable. 

Przerwoski^  noted  them  in  4  cases  of  carcinoma  of  the  portio  vagi- 
nalis, occurring  in  the  connective  tissue,  in  the  carcinoma  cell  ne$t$^ 
and  in  the  bloodvessels.  He  counted  as  many  as  five,  ten,  or  fifteen  in 
a  single  D  D  Zeiss  field. 

Feldbausch^  found  eosinophiles  in  uterine  carcinoma  and  mammary 
cancer  with  acute  mastitis,  in  metastases  in  lymph  glands  secondary  to 
epithelioma  of  the  vulva,  in  epithelioma  of  the  bladder  and  of  the  lip,, 
and  in  some  sarcomata  and  lymphosarcomata.  He  gives  many  refer- 
ences, and  quotes  similar  cases  noted  by  Rimbach  and  Neusser. 

As  regards  the  technique  employed,  the  majority  of  the  tissues  were 
fixed  and  hardened  in  Orth's  fiuid  (Muller's  fluid,  9  parts ;  40  per  cent, 
formaldehyde  solution,  1  part),  the  best  results  being  obtained  after 
hardening  in  this  for  a  week ;  they  were  then  embedded  in  celloidin 
and  stained  with  hsematoxylin  and  eosin.  The  eosinophiles  are  aL«a 
readily  demonstrated  after  hardening  with  mercuric  bichloride,  for- 
malin, Zenker's  or  Miiller's  fluids,  and  staining  with  hsematoi^'lin  and 
eosin,  or  with  eosin  followed  by  polychrome  methylene  blue  or  carbolic 
toluidin  blue,  or  with  the  Biondi-Heidenhain  triple  stain.  Tissues 
hardened  in  alcohol  fail  to  show  the  eosinophiles  satisfactorily.  In 
specimens  hardened  in  Orth's  fluid  and  stained  with  methylene  blue 
alone  the  granulations  of  the  eosinophiles,  although  unstained,  are 
plainly  visible  with  the  higher  powers,  while  in  alcohol  hardened 
preparations,  even  after  staining  with  eosin,  they  cannot  be  seen.  Fine 
scrapings  of  the  appendix  mucosa,  which  almost  invariably  shows 
eosinophiles,  were  dropped  into  warm  absolute  alcohol  with  no  better 
result.  Parallel  pieces  of  the  same  appendix  were  hardened  in  the  usual 
reagents  and  stained  as  uniformly  as  possible.  The  eosinophiles  were 
well  shown  after  employing  Orth's  fluid,  formalin,  Zenker's  and  Muller's 
fluids,  and  mercuric  bichloride,  but  they  could  not  be  found  after  using 
alcohol.  The  same  results  were  obtained  in  a  number  of  cases  of 
thickened  pyosalpinx  when  adjacent  pieces  of  each  were  hardened  in 
the  different  fluids. 

Very  satisfactory  results  were  obtained  with  suitable  tissues  hardened 
in  Orth's  fluid  and  stained  with  eosin,  followed  by  Unna's  polychrome 
methylene  blue  or  carbolic  toluidin  blue.  The  bacteria  and  nuclei  are 
stained  blue ;  the  eosinophiles  are  very  prominent,  and  are  readily  dis- 
tinguished from  the  polymorphonuclear  neutrophiles,  whose  protoplasm 
takes  a  slight  pinkish  tinge,  and  from  the  mast  cells,  whose  large  granu- 
lations take  the  basic  stain,  being  lilac-colored  and  darker  than  the 
bright- red  eosinophilic  granulations. 

1  Przerwoskl.    Centralbl.  fUr  Allgem.  Patholog.  und  Path.  Anatomie,  1896,  vol.  vii.  s.  117. 

2  Feldbaiisch.    Virchow's  Archlv,  1900,  clxl. 
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In  inflammatory  conditions  [the  eosinophilic  infiltration  is  usually 
most  marked  in  suppurative  cases  or  in  the  subacute  stage.  It  occurs 
also  in  some  recent  acute  and  in  chronic  cases.  These  cells  play  a  part 
in  general  cellular  infiltrations  in  which  polymorphonuclear  neutro- 
philes,  small  round  cells  or  lymphocytes,  plasma  cells,  and  mast  cells 
also  participate.  The  number  of  the  eosinophiles  varies  within  wide 
limits.  Many  of  our  cases  showed  them  in  the  tissues,  but  in  such 
small  numbers  that  we  have  not  included  them  in  our  list,  while  in 
others  they  were  very  numerous.  Przerwoski^  found  as  many  as  five, 
ten,  or  fifteen  in  a  D  D  Zeiss  field,  but  in  several  cases  in  selected 
areas  we  have  counted  as  many  as  250  in  the  smaller  field  of  a  1/12  oil- 
immersion  with  an  Oc.  4.  They  are  usually  polymorphonuclear, 
although  mononuclear  forms  are  also  found.  As  a  rule,  they  are 
spherical,  but  frequently  are  elongated  and  fusiform  in  shape,*  lying 
between  the  connective  tissue  or  smooth  muscle  cells.  Some  of  these 
fusiform  cells  may  have  but  a  few  eosinophilic  granulations  and  be 
mononuclear,  the  nucleus  being  vesicular  and  resembling  those  in  the 
adjacent  connective  tissue  cells.  All  intermediate  forms  between  these 
and  the  polymorphonuclear  spherical  eosinophiles  are  seen,  suggesting 
the  possible  formation  of  connective  tissue  cells  from  the  eosinophiles, 
or  vice  versa.  In  such  areas  Howard  and  Perkins  have  traced  the 
development  of  eosinophiles  from  smooth  muscle  fibres,  and  have 
shown  that  eosinophiles  may  be  derived  from  plasma  cells  and  large 
mononuclear  leucocytes,  and  describe  a  progressive  series  of  cells  inter- 
mediate between  these.  We  have  observed  these  forms,  but  we  have 
also  frequently  seen  a  similar  series  of  cells  intermediate  in  type  between 
the  plasma  cell  and  the  mast  cell  of  the  tissues,  especially  in  the 
appendix  mucosa,  stained  with  Unna's  polychrome  methylene  blue, 
carbolic  toluidin  blue,  or  either  of  these  after  eosin.  The  first  stage 
is  the  formation  of  fine  granulations  in  the  plasma  cell,  which  grad- 
ually become  larger  and  stain  more  deeply  until  the  typical  mast  cell 
of  the  type  found  in  the  tissues  is  reached.  Whether  or  not  this  be 
an  indication  of  the  development  of  mast  cells  from  plasma  cells,  or 
vice  versa,  the  demonstration  of  an  intermediate  series  of  cells  is  at  least 
of  interest. 

The  pathological  material  upon  which  these  observations  are  based 
was  all  obtained  from  the  first  500  consecutive  operative  cases  in  which 
tissues  were  removed  in  the  gynecological  service  of  the  Lakeside 
Hospital.  In  145  of  these  cases  infiltration  with  eosinophiles  was  found. 
The  tissues  from  261  of  the  500  cases  were  hardened  in  alcohol,  and 
therefore  would  not  have  shown  eosinophiles  even  had  they  been  present ; 
248  of  these  261  cases  supplied  endometrium  alone  or  with  portions 

1  Przerwoski.    Loc.  cit. 
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of  the  cervix.  There  are  left,  then,  only  104  cases  in  which  appropriate 
fixing  agents  were  employed  and  in  which  eosinophiles  were  absent 
or  found  only  in  small  numbers.  The  majority  of  these  were  chronic 
inflammatory  cases. 

The  145  cases  with  eosinophilic  infiltration  showed  the  following 
pathological  conditions,  which  are  arranged  in  the  order  of  their  fre- 
quency, the  numbers  indicating  the  number  of  cases  in  which  each  con- 
dition was  found.  The  total  would  greatly  exceed  the  number  of  cases, 
from  the  fact  that  several  different  pathological  conditions  showing 
eosinophilic  infiltration  often  occurred  in  the  same  patient. 

Appendix,  nonnal  and  diseased       .    66  Omentitis 4 

Pyosalplnx 54  Tubal  pregnancy S 

Salpingitis 88  Nonnal  corpus  lutetim    .       .       .       .  S 

Ovarian  abscess 25  Sarcoma  uteri S 

Perioophoritis 17  Interstitial  cervicitis       ....  8 

Corpus  luteum  cyst      ....    12  Fibro-adenoma  of  tbe  breast .       .       .  2 

Congestion  of  the  Fallopian  tube     .    11  Proctitis 2 

Endometritis  interstitialis  ...    10  Malignant  adenoma  uteri  .       .  I 

Carcinoma  of  the  cervix     ...    11  Suppurative  metritis       ....  1 

Hydrosalpinx 6  Fibromyoma  uteil 1 

oophoritis 4  Syphilitic  elephantiasis  of  the  vulva  .  1 

These  conditions  wiU  now  be  considered  more  in  detail. 

Pyosalpinx  was  the  most  frequent  inflammatory  condition  showing 
'eosinophilic  infiltration.  In  the  500  cases  pyosalpinx  waa  found  62 
times,  being  usually  bilateral ;  54  of  these  cases  showed  eosinophiles  in 
the  tissues  in  large  numbers ;  in  4  cases  only  a  few  of  these  cells  were 
found,  in  2  of  which  the  tissues  were  imperfectly  hardened,  while  a 
third  showed  marked  eosinophilic  infiltration  in  the  other  tissues  re- 
moved ;  in  4  cases  they  were  absent,  the  tissues  in  3  of  these  having 
'been  hardened  in  alcohol. 

The  infectious  agent  in  the  majority  of  these  cases,  and  in  fact  in 
most  pelvic  inflammatory  conditions,  was  undoubtedly  the  gonococcus. 
In  a  number  of  instances  typical  gonococci  were  found  on  cover-slip 
•examination  of  the  pus  and  also  in  stained  sections  of  the  tissue ;  in 
many  others,  although  tbe  history  was  extremely  suggestive,  cover-slip 
examination  and  cultures  of  the  pus  proved  negative,  thus  confirming 
the  statement  that  in  many  cases  the  pus  is  either  sterile  or  of  slight 
virulence.  Streptococcus  pyogenes,  bacillus  mucosus  capsulatus,  staphy- 
lococcus pyogenes  albus,  and  bacillus  tuberculosus  were  the  causal 
agents  in  gome  of  the  above  cases. 

In  pyosalpinx  the  eosinophiles  are  most  numerous  in  the  muscularis, 
^especially  where  this  is  considerably  thickened.  Here  they  are  often 
seen  assuming  a  spindle  form  and  crowded  into  rows  between  the  muscle 
and  connective  tissue  cells.  They  are  seen  more  sparsely  in  the  stroma 
^f  the  folds,  in  the  purulent  exudate,  and  in  the  vessels ;  they  are  never 
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80  numerous  in  the  folds  as  in  the  muscularis.  In  the  vessels  the 
leucocytes  are  often  increased  in  number,  but  the  percentage  of  eosino- 
philes  is  usually  about  normal,  although  on  account  of  their  more 
prominent  appearance  the  proportion  seems  increased.  Since  the  histo- 
logical findings  in  most  of  these  cases  are  very  similar,  a  short  descrip- 
tion of  one  will  suffice.  ^ 

Gynecological  Pathological,  No.  465.  Hight  perioophoritis  and  pyo- 
salpinx  ;  left  ovarian  abscess  and  pyosalpinx.  The  left  tube,  8  cm.  in 
length,  is  much  thickened,  convoluted,  and  occluded.  The  lumen  is 
distended  with  pus  showing  typical  gonococci ;  the  outer  surface  of  the 
tube  is  covered  with  dense  adhesions. 

Microscopically  the  lumen  contains  a  quantity  of  pus,  gonococci  being 
seen  in  some  of  the  cells.  The  folds  of  the  mucosa  are  numerous, 
showing  a  complex  arrangement,  but  only  a  few  adhesions.  As  a  rule, 
they  are  greatly  thicken^  and  swollen,  exhibiting  dense  cellular  infil- 
tration, with  polymorphonuclear  neutrophiles,  lymphocytes,  plasma 
cells,  eosinophiles,  and  mast  cells.  The  epithelium  is  almost  every- 
where intact,  but  is  pale,  swollen,  and  cuboidal,  being  scarcely  distin- 
guishable from  the  connective  tissue  cells  of  the  folds.  The  cilia  are 
usually  missing,  and  numbers  of  leucocytes  are  found  between  the 
epithelial  cells.  On  the  more  normal  folds  the  epithelium  is  intact, 
almost  normal,  and  shows  cilia. 

The  muscularis  is  greatly  thickened.  The  muscle  cells  are  pale  and 
swollen.  There  is  a  considerable  increase  of  connective  tissue  and  a 
diffuse  cellular  infiltration,  especially  with  the  eosinophiles,  which 
frequently  exceed  10  per  cent,  of  all  the  cells  in  the  field.  Large 
numbers  of  polymorphonuclear  neutrophiles,  Ivmphocytes,  and  plasma 
cells,  with  fewer  mast  cells,  are  also  found.  The  peritoneum  is  found 
beneath  thick  adhesions,  where  it  forms  atypical  groups  of  pale,  swollen 
cells. 

Salpingitia,  without  pus  formation,  showed  eosinophilic  infiltration  in 
33  cases;  6  of  these,  although  diagnosed  as  acute  salpingitis,  contained 
microscopically  a  small  amount  of  purulent  fluid  in  their  lumina,  and 
might  come  under  the  head  of  pyosalpinx ;  in  all  6  the  eosinophiles 
were  found  only  in  the  mucosa  and  in  small  numbers,  their  favorite  site, 
the  muscularis,  being  almost  normal  in  appearance.  In  salpingitis  the 
eosinophiles  are  usually  less  numerous  than  in  pyosalpinx,  and  occupy 
the  wall  of  the  tube  in  subacute  cases.  In  many  cases  of  chronic  or 
*'*healed  "  salpingitis  all  acute  cellular  infiltration  had  disappeared,  and 
hence  eosinophiles  were  absent.     The  following  case  is  instructive : 

Gynecological  Pathological,  No,  305.  Supravaginal  hystero-salpingo- 
oophorectomy  for  multiple  fibromyomata  uteri.  Both  ovaries  and  tubes 
macroscopically  normal.  Microscopically,  in  the  right  tube  the  lumen 
is  empty ;  the  mucosa  is  normal  except  for  slight  eosinophilic  infiltra- 
tion in  some  of  the  folds,  which  are  numerous  and  show  a  normal 
arrangement.  The  surface  epithelium  is  intact,  the  cells  being  columnar 
and  ciliated.     The  muscularis  shows  very  marked  cellular  infiltration. 
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almost  entirely  with  polymorphonuclear  eosinophiles,  which  are  usaally 
accumulated  in  mEisdes  in  the  connective  tissue  between  the  muscle 
bundles.  In  some  fields  of  a  1/12  oil-immersion  lens  with  Oc.  4,  over 
90  per  cent,  of  all  the  cells  seen  are  eosinophiles,  as  many  as  250  being 
counted  in  one  such  field  without  change  of  focus,  although  an  adjoining 
field  often  shows  a  total  absence  of  them.  This  infiltration  is  entirely 
missing  in  about  one-third  of  the  muscularis  encircling  the  mucosa,  and 
in  the  other  two-thirds  no  other  pathological  change  is  found.  If  it 
were  not  for  the  actual  presence  in  the  tissues  of  the  leucocytes  a  diag- 
nosis of  congestion  would  have  been  made  instead  of  acute  salpingitis. 

Congestion  due  to  traumatism  at  operation  was  found  in  tubes  present- 
ing a  normal  appearance,  but  which  were  removed  with  uterine  fibro- 
myomata,  ovarian  cysts,  or  some  condition  not  involving  the  tube  itself. 
Microscopically  the  only  change  found  in  these  cases  is  a  congestion  of 
the  vessels,  with  an  increased  number  of  leucocytes  within  their  lumina. 
The  eosinophiles,  while  actually  more  numerous  than  normal,  preserve 
the  usual  ratio  to  the  other  leucocytes,  although,  owing  to  their  more 
prominent  staining,  the  former  appear  increased.  In  all  cases  showing 
such  congestion  the  eosinophiles  were  sufficiently  increased  to**  attract 
attention. 

Hydrosalpinx  was  present  in  23  of  the  500  cases.  In  the  majority  of 
these  the  changes  were  slight  in  degree  and  chronic,  all  acute  cellular 
infiltration  having  disappeared.  This  would  readily  account  for  the 
fact  that  in  only  6  cases  were  eosinophiles  demonstrated. 

Tubal  pregnancy  was  found  5  times.  In  3  there  was  moderate 
eosinophilic  infiltration ;  in  another  but  few  were  found,  the  condition 
being  very  chronic ;  a  pyosalpinx,  however,  upon  the  other  side  showed 
abundant  eosinophilic  infiltration.  The  tissues  from  the  fifth  case  were 
hardened  in  alcohol,  and  showed  no  eosinophiles. 

Ooarian  abscess  was  present  in  27  cases,  in  some  of  which  the  condi- 
tion was  bilateral.  Eosinophiles  were  seen  in  large  numbers  in  the 
abscess  wall  in  all  but  2  cases ;  in  these  the  tissues  had  been  hardened 
in  alcohol.  Although  in  many  of  these  cases  there  was  a  definite  gonor- 
rhoeal  history,  the  specific  organisms  could  rarely  be  demonstrated.  The 
streptococcus  pyogenes  was  found  in  2  cases.  One  case  only  will  be 
quoted,  the  others  presenting  very  similar  findings. 

Gynecological  Pathological^  No,  304.,  Left  perioophoritis  and  salpin- 
gitis ;  right  ovarian  abscess  and  pyosalpinx.  The  right  ovaiy — 5  x  3.6 
X  2  cm.  —  is  of  soft  consistence,  and  shows  a  number  of  surface 
adhesions.  On  section,  an  abscess  sac  is  found  in  its  interior.  The 
right  tube  is  occluded,  filled  with  pus,  and  densely  adherent  to  the 
ovary ;  together  they  weigh  31  grammes.  Microscopically,  the  meduUa 
of  the  ovary  is  for  the  most  part  replaced  by  an  abscess  which  appears 
to  have  formed  in  a  corpus  luteum.  The  abscess  wall  is  abundantly 
supplied  with  small  vessels,  and  shows  dense  cellular  infiltration, 
especially  with  eosinophiles,  but  also  with  polymorphonuclear  neutro- 
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philes,  lymphocytes,  plasma  cells,  and  fewer  mast  cells.  The  eosino- 
philes  are  most  numerous  in  the  abscess  wall  about  midway  between  the 
inner  necrotic  border  and  the  sound  tissue  outside.  They  give  a  red- 
dish tinge  to  the  tissue  when  seen  with  the  lower  powers,  and  in  selected 
areas  with  a  1/12  oil-immersion  lens  and  a  No.  4  ocular  they  sometimes 
represent  60  to  75  per  cent,  of  all  the  cells,  as  many  as  150  having  been 
counted  in  one  such  field.  These  cells  are  also  found  in  less  numbers 
in  the  pus  within  the  abscess  cavity,  in  the  cortex  and  tunica  albuginea, 
and  within  the  vessels. 

Perioophoritis  representing  either  an  acute  exudation  or  chronic  ad- 
hesions was  found  in  121  cases.  The  majority  of  these  were  chronic, 
and  showed  no  acute  cellular  infiltration.  Eosinophiles  were  found  in 
only  17  of  the  acute  or  subacute  cases,  often  associated  with  pyosalpinx. 

Oophariiis  showing  eosinophilic  infiltration  was  found  in  only  4  cases. 

Excluding  ovarian  abscess  and  perioophoritis,  cellular  infiltration  of 
the  ovary  itself  \»  uncommon,  the  inflammatory  process  being  held  in 
check  apparently  by  the  dense  tunica  albuginea,  as  is  shown  in  many 
cases  of  acute  perioophoritis,  where  the  cellular  infiltration  is  found  only 
in  the  exudate  upon  the  surface. 

Corpora  lutea  of  normal  appearance  in  three  cases  showed  a  number 
of  eosinophiles  associated  with  the  usual  increase  of  the  connective- 
tissue  elements  in  the  later  stages  of  the  corpus  luteum. 

Corpus  luteum  cysts  frequently  show  a  slight  cellular  infiltration  in 
their  walls  which  can  scarcely  be  termed  an  oophoritis.  In  12  such 
cases  eosinophiles  formed  a  considerable  proportion  of  the  infiltrating 
cells.  '  Some  of  these  cases  probably  represented  enlargements  of  the 
Graafian  follicles,  with  loss  of  the  membrana  granulosa,  as  it  is  fre- 
quently impossible  to  differentiate  the  two  conditions. 

The  endometrium  showed  eosinophiles  in  small  numbers  in  10  cases 
of  interstitial  endometritis ;  in  interstitial  inflammation  of  the  cervix 
they  were  found  3  times.  These  numbers  seem  small,  but  the  majority  of 
these  tissues  was  hardened  in  alcohol,  since  it  is  difficult  to  separate 
the  clot  from  the  tissue  if  Orth's  fluid  be  used.  At  present,  however, 
we  employ  formalin.  Of  the  500  cases,  in  248  the  tissues  represented 
endometrium  alone  or  with  portions  of  the  cervix  hardened  in  alcohol. 

Metritis.  Bix  cases  of  very  slight  metritis  did  not  show  eosinophiles, 
but  in  1  of  suppurative  metritis  they  were  numerous.  The  following 
is  an  illustrative  case : 

Oynecologieal  Pathological^  No.  295.  Uterus  septus  partialis ;  acute 
interstitial  endometritis;  suppurative  metritis;  left  tubo-ovarian  ab- 
scess ;  right  salpingitis  and  oophoritis ;  adherent  appendix.  The  uterine 
wall  upon  the  left  side  was  riddled  with  small  abscesses,  the  pus  from 
which  showed  streptococci  on  cover-slips  and  cultures.  Eo&mophiles 
were  very  numerous  in  the  abscess  wall. 
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Carcinoma  of  the  cervix  occurred  in  16  of  the  500  cases.  In  only  1  of 
these  was  a  hysterectomy  performed,  the  remaining  cases  being  so  far 
advanced  as  to  warrant  merely  a  palliative  curetting,  which  in  some 
cases  was  repeated  at  a  subsequent  date.  Eosinophiles  were  found  in 
large  numbers  in  11  of  the  16  cases ;  they  were  absent  in  5,  in  2  of  which 
the  tissues  were  hardened  in  alcohol.  The  favorite  seat  of  the  eosinophiles 
is  along  the  advancing  margin  of  the  growth.   One  instance  will  be  cited. 

Gynecological  Pathological,  No.  319.  Vaginal  hysterectomy  for  car- 
cinoma of  the  cervix  occurring  in  a  nullipara.  Microscopically  in  this 
specimen  the  cell  nests  as  well  as  the  interstitial  connective  tissue  show 
dense  eosinophilic  infiltration,  most  intense  along  the  advancing  mar- 
gin, where  they  give  the  tissue  a  reddish  color  when  seen  with  the 
lower  powers.  In  some  fields  of  a  1/12  oil-immersion  lens  more  than  90 
per  cent,  of  the  cells  seen  are  eosinophiles. 

Malignant  adenoma  of  the  body  of  the  uterus  was  found  in  the 
material  from  two  operations  upon  the  same  patient.  Curetting  was  first 
done  for  diagnosis,  and  subsequently  hysterectomy  was  performed.  The 
disease  was  in  a  very  early  stage,  and  did  not  involve  the  muscularis ; 
the  eosinophilic  infiltration  was  slight.  The  condition  corresponded 
with  the  malignant  adenoma  described  by  Gebhard^  as  distinguished 
from  adenocarcinoma. 

Sarcoma  Uteri  Three  cases  occurred,  and  have  been  reported  in  a. 
recent  article.'  In  all,  eosinophiles  were  found  among  the  sarcoma 
cells  and  in  the  muscularis  of  the  uterine  wall  near  the  advancing  neo- 
plasm.   They  were  not  so  numerous  as  in  carcinoma  of  the  cervix. 

FUfromyomata  lUeri  were  represented  in  25  of  the  500  cases;  in  1 
eosinophiles  were  found  associated  with  areas  of  hyaline  degeneration 
of  the  tumor. 

Chronic  syphUUic  inflammation  of  the  labium  minus — the  so-called 
elephantiasis  syphilitica — occurred  once  in  our  series.  There  was  a 
great  increase  of  fibrous  connective  tissue,  marked  endarteritis,  and 
considerable  cellular  infiltration,  in  which  eosinophiles  occurred  in 
moderate  numbers. 

Fibro-adenomata  of  the  breast  were  removed  in  2  cases  as  supple- 
mentary procedures  to  other  operations.  They  were  both  small,  and 
showed  areas  of  myxomatous  degeneration.  No  inflammatory  process 
was  found  microscopically,  but  in  Gynecological  Pathological,  No.  475^ 
a  typical  intracanalicular  fibro-adenoma ;  these  cells  were  fairly  numer* 
ous,  usually  mononuclear,  and  scattered  throughout  the  stroma.  The 
other  case  showed  but  few. 

Vermiform  Appendix.  This  was  removed  frequently  as  a  secondary 
procedure  to  some  other  abdominal  operation.     In  many  of  these  cases 

1  Gebhard.    Patholog.  Anat  der  Weibllche  SexualorKane,  1898. 

'  Weir.    American  Joarnal  of  Obstetrics  aod  Diseases  of  Women  and  ChUdren,  1901. 
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it  showed  but  slight  pathological  change,  each  as  light  surface  adhe- 
sions, concretions  in  the  lumen,  or  sharp  twists  from  shortening  of  the 
meeoappendix.  Upon  microscopic  examination  the  greater  number  of 
these  appeared  perfectly  normal.  The  occurrence  of  eosinophiles  in 
the  mucosa  of  the  normal  or  diseased  appendix  is  almost  invariable, 
and  as  a  number  were  examined  the  findings  are  included  in  this  paper. 
In  the  500  cases  the  appendix  was  removed  69  times,  and  eosinophiles 
were  found  in  considerable  numbers  in  56.  Their  absence  in  the  re- 
maining 13  is  explained  by  the  fact  that  in  11  the  lumina  were  occluded, 
and  the  mucosa,  in  which  the  eosinophiles  are  found,  was  entirely  re- 
placed by  connective  tissue ;  the  remaining  2  specimens  were  hardened 
in  alcohol.  Of  the  56  showing  eosinophiles  47  were  microscopically 
normal,  although  4  of  these  contained  firm  concretions  in  the  lumen 
and  another  contained  two  grape-seeds ;  5  showed  inflammation  in  vary- 
ing degree,  1  contained  pus,  the  remainder  showing  periappendicitis.  In 
2  myxomatous  degeneration  of  the  mucosa  was  found,  1  of  these 
being  quite  cystic.  Another  case  showed  cystic  dilatation  above  a 
narrow  constriction,  and  in  the  remaining  case  the  appendix  was 
occluded,  the  epithelial  elements  were  entirely  lacking,  but  some  of  the 
lymphoid  tissue  still  remained  and  showed  eosinophiles.  One  case  will 
be  mentioned. 

Oynecological  Pathological,  No,  393,  Left  salpingo-oophorectomy 
and  appendectomy.  The  appendix,  8  cm.  in  length,  was  perfectly 
normal  except  for  a  sharp  flexure  due  to  a  shortening  of  the  meso- 
appendix.  Microscopically  a  considerable  proportion  of  the  cells  com- 
posing the  stroma  of  the  mucosa  are  polymorphonuclear  eosinophiles. 
They  represent  fully  10  per  cent,  of  all  the  cells,  and  in  some  fields  with 
a  1/12  oil-immersion  lens  they  reach  30  to  50  per  cent.  They  are  most 
numerous  in  the  deeper  layers  around  the  bases  of  the  tubular  glands, 
but  are  absent  in  the  lymphoid  nodules.  They  are  usually  polymor- 
phonuclear, but  a  few  are  mononuclear.  They  are,  as  a  rule,  spherical 
or  oval  in  shape,  but  also  flattened  or  irregular  in  outline.  Owing  to 
the  whole  cell  being  stained,  their  number  seems  even  larger  than  it 
really  is.  Polymorphonuclear  neutrophiles  are  very  scanty  in  the 
mucosa,  but  many  plasma  cells  and  some  mast  cells  are  found. 

Rectum,  In  2  cases  with  dense  adhesions  portions  of  the  rectal  wall 
were  torn  away  at  operation.  Microscopically  these  showed  large 
numbers  of  eosinophiles  in  the  mucosa,  and  also  forming  part  of  a 
diffuse  cellular  infiltration  throughout  the  whole  bowel  wall.  Mast  cells 
are  found  in  much  smaller  numbers. 

Omentum,  Frequently  at  operation  small  portions  of  the  torn  or  ad- 
herent omentum  required  resection.  In  7  cases  it  showed  an  inflamma- 
tory condition.  Eosinophiles  were  found  in  considerable  numbers  in 
4,  in  small  numbers  in  1.  In  the  remaining  2,  where  the  inflamma- 
tory condition  was  very  slight,  they  were  missing. 
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drculaJtory  Eosifiophilia.  An  increased  number  of  eosinophiles  in 
the  circulating  blood  is  said  to  occur  in  certain  pelvic  lesions,  4  per 
cent,  of  all  the  leucocytes  being  considered  the  maximum  normal 
number  of  the  eosinophiles. 

Cabot'  says  that  in  carcinoma  of  the  uterus  with  a  leucocytosis  the 
eosinophiles  in  the  blood  are  not  always  decreased  (as  they  are  in  many 
other  leucocytoses),  nor  are  they  increased  except  when  bone  metastases 
occur.  He  also  states  that  in  gonorrhceal  infection  and  in  many 
ovarian  tumors  there  is  frequently  an  eosinophilia,  while  in  most 
leucocytoses  there  is  a  decrease  of  eosinophiles. 

Ewing'  also  states  that  there  may  be  an  eosinophilia  in  gonorrhoeal 
infection. 

Ehrlich  and  Lazarus'  admit  a  moderate  eosinophilia  in  some  malig- 
nant tumors. 

Vosswinckel/  who  made  differential  counts  in  a  large  number  of 
cases  of  disease  of  the  female  genitalia,  concluded  that : 

1 .  A  circulatory  eosinophilia  is  absent  in  diseases  of  the  tube  alone. 
In  pus  cases  there  may  be  an  increase  in  the  polymorphonuclear  neu- 
trophiles,  but  no  myelocytes  are  found.  In  30  cases  of  fibromyomata 
a  circulatory  eosinophilia  did  not  occur,  nor  was  it  noted  in  23  cases 
of  endometritis.  In  both  of  these  latter  conditions,  however,  a  leuco- 
cytosis may  occur. 

2.  In  all  severe  diseases  of  the  ovary,  with  fever,  except  carcinoma 
of  the  ovary,  there  is  a  circulatory  eosinophilia. 

3.  In  the  majority  (10  out  of  18)  of  cases  of  large  ovarian  cysts  and 
suppuration  of  the  ovary  causing  extensive  degeneration  there  is  a 
circulatory  eosinophilia,  and  myelocytes  are  also  found. 

4.  In  carcinoma  of  the  uterus  the  eosinophiles  in  the  blood  may  be 
increased,  normal,  or  decreased,  there  being  no  difference  between  mild 
and  severe  cases. 

Vosswinckel  also  quotes  the  following : 

Neusser  found  in  ovarian  disease  that  the  eosinophiles  were  increased, 
and  that  the  myelocytes,  which  are  not  found  in  normal  blood,  are  also 
found. 

Kopp  in  5  out  of  16  cases  of  pelvic  disease  found  an  undoubted  ci^ 
culator}'-  eosinophilia. 

Zappert  found  the  eosinophiles  in  the  blood  increased  in  2  cases  of 
carcinoma  of  the  uterus  and  in  1  case  of  sarcoma  of  the  ovary ;  de- 
creased in  1  carcinoma  of  the  ovary. 

1  Cabot.    Clinical  Examination  of  the  Blood, 
a  Ewing.    Clinical  Pathology  of  the  Blood.  1901. 

*  Ehrlich  and  Lazarus*  Die  AnKmle.    Nothnagel's  speclelle  Path,  and  Therapfe,  1901. 

*  Ueber  das  Vorkommen  von  eosinophllian  Zellen  und  Myelocyten  in  menschlicben  Blute, 
Monats.  fUr  GeburtahUlfe  und  Gyn.,  1899. 
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Reinbach  in  40  cases  of  malignant  tumora  found  the  eosinophiles  in 
the  blood  lessened  in  only  1  case  of  carcinoma  of  the  ovary  and 
stomach. 

Our  own  observations  on  this  point  are  limited,  but  as  far  as  they  go 
we  have  found  that  more  than  4  per  cent,  of  eosinophiles  in  the  blood 
in  pelvic  diseases  is  quite  uncommon.  In  most  instances  the  counts  were 
made  in  the  inflammatory  conditions  associated  with  leucocytosis,  and 
in  most  of  them  the  eosinophiles  were  decreased  in  number,  confirming 
Cabot's  statement.  In  29  of  the  cases  showing  eosinophilic  infiltration 
of  the  tissues  48  differential  counts  were  made,  and  in  only  3  cases  was 
a  circulatory  eoeinophilia  found. 

Gynecological  Pathological,  No.  349.  Bilateral  chronic  hydrosalpinx 
and  perioophoritis.     Leucocytes,  4800;  eosinophiles,  5.12  per  cent. 

QynecologiccU  Pathological,  No.  124.  Bight  perioopnoritis  and 
hydrosalpinx  ;  left  perioophoritis  and  pyosalpinx.  The  day  before  the 
operation  the  leucocytes  were  20,000,  with  4  per  cent,  of  eosinophiles. 
Two  days  after  operation  the  leucocytes  had  fallen  to  12,000,  with  5 
per  cent,  of  eosinophiles. 

Gynecological  Pathological,  No,  63.  Left  ovarian  abscess  and  pyosal- 
pinx (streptococcus) ;  right  perioophoritis  and  salpingitis.  Leucocyte&i, 
8666 ;  eoemophiles,  5  per  cent. 

Four  per  cent,  of  eosinophiles  occurred  but  once,  in  a  case  of  bilateral 
gonorrhoeal  ovarian  abscess  and  pyosalpinx,  with  a  leucocytosis  of 
16,900 ;  3  per  cent,  of  eosinophiles  was  found  twice,  in  one  case  of 
bilateral  gonorrhoeal  ovarian  abscess  and  pyosalpinx,  with  a  leucocy- 
tosis of  9740,  and  in  a  case  of  bilateral  gonorrhoeal  pyosalpinx,  with  a 
leucocytosis  of  9260. 

In  the  remaining  23  cases  41  counts  were  made.  In  20  counts  made 
in  12  cases  the  eosinophiles  were  2  per  cent,  or  a  fraction  over;  in  11 
counts  made  in  11  cases  the  eosinophiles  were  1  per  cent,  or  a  little 
over;  in  10  counts  made  in  10  eases  the  eosinophiles  were  below  1  per 
cent.  In  all  examinations  at  least  400  leucocytes  were  counted,  and  in 
none  were  myelocytes  found.  These  counts  were  nearly  all  made  im- 
mediately before  operation.  In  some  cases  subsequent  examinations 
were  made  on  the  first  and  second  days  after  operation.  A  considerable 
number  of  differential  counts  were  made  in  cases  in  which  no  eosino- 
philic infiltration  of  the  tissues  was  found  or  in  which  operation  was 
refused.  The  only  one  of  these  showing  an  increase  of  eosinophiles  in 
the  blood  was  an  advanced  carcinoma  of  the  cervix.  In  this  case  7.5 
per  cent,  of  eosinophiles  were  found. 

Conclusions.  1.  Eosinophiles  take  a  prominent  part  in  the  cellular 
infiltration  associated  with  inflammatory  and  suppurative  processes  of 
the  pelvic  organs. 

2.  In  such  conditions  they  usually  occur  in  the  largest  numbers  in 
the  subacute  stage  and  associated  with  connective  tissue  hyperplasia. 
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3.  Eosiiiophilic  infiltration  is  found  in  moet  cases  of  carcinoma  of  the 
cervix  and  in  almost  all  cases  of  pjosalpinx  and  ovarian  iibscesa. 

4.  In  inflammatory  conditions  of  the  endometrium  eosinophilee  occur 
in  small  numbers  and  in  but  few  cases. 

5.  Eosinophiles  represent  a  large  proportion  of  the  cells  forming  the 
stroma  of  the  mucosa  in  the  normal  and  the  diseased  appendix. 

6.  In  inflammatory  conditions  of  the  pelvic  organs  associated  with 
an  eosinophilic  infiltration  of  the  tissues  the  percentage  of  eosinophileB 
in  the  circulating  blood  is  rarely  increased,  and  usually  decreased. 

I  am  much  indebted  to  Dr.  William  T.  Howard,  Jr.,  Professor  of 
Pathology,  and  Dr.  Hunter  Robb,  Professor  of  Gynecology,  for  kindly 
advice  and  permission  to  make  use  of  the  pathological  material. 
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PRIMABY  SARCOMA  OF  THE  ESOPHAGUS. 

The  fact  that  there  are  only  eleven  cases  recorded  in 
the  literature  shows  that  this  affection  is  rare.  Most  of 
the  cases  have  been  regarded  as  pathological  curiosities 
and  were  reported  by  tibe  following  authors :  Chapman, 
1877;  Targett,  1889;  Stephan,  1890;  Shaw,  1891;  Rol- 
leston,  1893;  Albrecht,  1895;  Ogle,  1896;  Livingood, 
1898;  Gastpar.  1900,  and  Stark,  2  cases,  1900.  Besides 
these,  Perry  and  Shaw,  in  an  article  on  malignant  tu- 
mors of  the  stomach,  allude  to  two  cases  of  sarcoma  of 
the  esophagus  without,  however,  giving  either  clinical  or 
pathologic  data. 

To  the  previously  reported  cases  I  am  able  to  add  an- 
other, that  of  a  smooth  muscle  cell  sarcoma  of  the  lower 
end  of  the  esophagus.  The  history  is  as  follows :  S.  B., 
aged  51,.  was  admitted  to  the  Cleveland  City  Hospital 
service  of  Dr.  Hoover,  August,  1900,  complaining  of 
vomiting  and  difficulty  in  swallowing.  He  died  a  few 
weeks  later  of  exhaustion. 

Clinical  Diagnosis:  Carcinoma  of  the  esophagus.  Autopflfj 
by  Dr.-  Moore,  resident  pathologist. 

Anatomic  Diagnosis:  Carcinoma  of  the  lower  end  of  the 
esophagus,  with  metastasis  in  the  cardiac  end  of  the  stomach, 
slight   chronic  interstitial   nephritis,   brown  atrophy  of  the 

*  Read  at  the  Fifty-second  Annual  Meetlns  of  the  American 
Medical  Association  In  the  Section  on  Pathology  and  Bacteriology, 
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A.  Stengel,  W.  S.  Hall  and  L.  Hektoen. 


Reprinted  from  The  Journal  of  the  American  Medical  Association, 

Feb.    S,   1002 


heart,  emphysema  and  pigmentation  of  the  lungs  with  bron- 
cho-pneumonia. 

The  body  was  157  cm.  long  and  markedly  emaciated.  The 
surface  of  the  body  was  free  from  scars,  abrasions  and  new 
<n'owth8.  The  superficial  lymph  glands  were  not  enlarged. 
As  the  esophagus  and  stomach  are  the  only  organs  showing 
lesions  of  present  interest,  the  description  of  the  other  organs 
is  omitted. 

Esophagus:  The  organ  is  of  normal  size  and  appearance 
from  its  beginning  to  within  12  cm.  of  its  cardiac  end.  At 
this  point  its  wall  is  much  thickened,  and  its  mucous  surface 
is  the  seat  of  irregular  ulcers,  covered  with  grayish  necrotic 
material.  The  surface  is  irregular,  but  there  are  no  polypoid 
masses  projecting  into  the  lumen.  On  section  the  wall  is 
rather  thicker  than  usual«  firm  and  dense  in  consistency, 
and  pale  in  color.  The  cardiac  orifice  of  the  stomach  is  nar- 
rowed, but  admits  the  little  finger  with  ease. 

Stomckch:  The  stomach  is  of  ordinary  size  and  appears 
normal  throughout,  except  for  the  thickening  of  the  cardiac 
orifice  above  described  and  for  the  presence  near  the  latter 
of  a  nodular  tumor,  7  cm.  in  its  greatest  diameter.  On  sec- 
tion this  mass  is  seen  to  be  beneath  the  mucosa.  It  is  dense 
and  firm  and  on  section  is  glistening  in  appearance.  Some 
of  the  lymph  glands  near  the  stomach  are  enlarged.  There 
are  no  other  metastases. 

Microscopic  Examination  of  Esophagus  and  Stomach:  Sec- 
tions made  at  various  points  through  the  wall  of  the  esophagus, 
including  the  tumor,  show  in  general  the  same  appearances. 
The  mucosa  is  fairly  well  preserved  between  the  points  of 
ulceration.  In  some  places  it  is  necrotic  and  contains  num- 
bers of  bacilli,  some  of  which  are  large  and  stout.  In  other 
places  the  mucosa  is  entirely  replaced  by  a  mass  of  fungoid 
tissue.  It  is  composed  of  a  fairly  vascular  fibrous  tissue  con- 
taining a  number  of  larger  and  smaller  areas  of  large  spindle- 
shaped,  large  and  small  round,  and  many  giant  cells,  which  are 
supported  by  a  variable  amount  of  intercellular  substance. 
There  is  no  distinct  alveolar  structure,  but  a  semblance  of  this 
occurs  when  masses  of  these  cells  occupy  dilated  vessels.  The 
cells  are  often  seen  infiltrating  the  denser  fibrous  tissue. 
The  nuclei  of  the  tumor  cells  are  large  and  vary  much  in 
shape,  but  are  usually  oval;  they  are  often  elongated,  and 
even  fusiform.  They  are  usually  vesicular  and  many  of  them 
contain  fine  chromatin  granules.  Some  nuclei  are  dense  and 
stain  diffusely  and  deeply  with  hemotoxylin  and  methylene 
blue.  Some  swollen  nuclei  contain  small  nucleoli.  Nuclear 
figures  are  very  numerous.  The  sarcomatous  tissue  is  not 
diffuse,  but,  especially  at  the  borders  of  the  growth,  occurs  in 
patches.     When,  as  is  often  the  case,  they  occupy  dilated  lymph 


or  blood  vessels,  the  cells  are  usually  large  and  often  round, 
but  even  here  long  fusiform  cells  with  long  swollen  vesicular 
nuclei  are  seen.  In  a  few  places  the  cells  are  arranged  in 
concentric  layers,  and  the  cells  of  the  inner  layers  are  flattened 
and  often  show  hyaline  degeneration.  The  growth  is  best 
marked  in  the  muscularis,  all  the  coats  of  which  are  .involved. 
( At  the  seat  of  the  tumor  only  smooth  muscle  tissue  is  to  be 
found.)  in  this  tissue  the  most  characteristic  appearances 
of  the  giowth  are  found.  It  consists  of  larger  and  smaller 
areas  composed  largely  of  long  spindle-shaped  cells  with  long 
swollen  oval  or  fusiform  nuclei.  The  cells  and  nuclei  are 
often  very  large.  The  cells  lie  in  parallel  rows,  usually  sep- 
arated by  a  small  amount  of  intercellular  tissue,  which  is, 
however,  often  absent  or  invisible.  There  is  a  striking  re- 
•«emblance  between  these  cells  and  their  nuclei  and  the  muscle 
cells  and  nuclei  of  the  neighboring  tissue.  The  tumor  cells 
nearest  the  muscle  tissue  very  closely  resemble  those  of  the 
latter.  They  are  narrower  and  have  long  oval  or  fusiform 
rather  deeply  staining  nuclei.  In  most  places  it  is  easy  to 
trace  all  gradations  between  the  large  tumor  cells  and  the 
narrow  muscle  cells  with  thin  deeply  staining  nuclei.  The 
stages  in  the  development  of  the  muscle  cells  into  tumor  cells 
is  as  follows:  Along  the  advancing  border  of  the  growth 
the  nuclei  of  some  of  the  muscle  cells  swell  and  become  more 
vedicular;  later  the  nuclei  become  more  swollen  and  develop 
fine  chromatin  granules.  At  the  same  time  the  cell  body  becomeis 
thicker  and  its  ends  become  somewhat  rounded,  and  filially  de- 
velops into  a  modified  fusiform  or  even  oval  shape.  Such  cells 
can  be  found  among  unchanged  muscle  cells  at  quite  a  distance 
from  the  new  g^rowth.  They  are  not  infrequently  found  in 
isolated  groups.  In  the  sarcomatous  tissue  there  are  a  number 
of  large  round  cells  with  oval  or  round  vesicular  nuclei  con- 
taining fine  chromatin  granules.  Sections  stained  with  Wei- 
gert's  elastic  tissue  stain  show  little  if  any  newly  formed 
elastic  tissue.  As  far  as  can  be  seen  the  fibrous  tissue^  of  the 
submucosa  and  of  the  muscularis  plays  no  part  in  the  tumor 
formation.  Many  of  the  larger  sarcomatous  areas  show 
marked  necrosis,  with  nuclear  fragmentation.  In  the  tumor 
tissue  and  at  its  border  there  are  numerous  polymorphonu- 
clear eosinophiles.  This  tumor,  then,  is  a  mixed  cell  sarcoma 
apparently  divided  solely  from  the  smooth  muscle  tissue  of  the 
esophagus. 

Sections  of  the  wall  of  the  stomach  made  through  the 
nodule  show  atrophy  and  superficial  necrosis  of  the  mucosa, 
which  is  entirely  lost  in  places.  In  other  places  it  is  infil- 
trated with  small  round  cells.  The  submucosa  is  in  general 
free,  but  here  and  there  shows  the  same  round  cell  infiltra- 
tion.   The  muscularis  is  the  seat  of  an  extensive  invasion  of  a 


new  growth  in  every  way  similar  to  that  described  in  the 
esophagus.  In  most  places  the  tumor  cells  are  situated  in 
dilated  vessels.  In  some  places  the  tumor  tissue  infiltrates 
the  rouscularis  and  a  number  of  areas  are  to  be  seen  in  which 
the  muscle  cells  take  part  in  the  tumor  growth  and-  show 
the  same  changes  noted  in  the  esophagus,  in  many  of  the 
muscle  ceils  near  the  new  gi'owth  there  are  large  vacuoles. 

Sections  of  the  enlarged  lymph  glands  show  a  new  growth 
similar  to  that  of  the  esophagus  and  stomach.  There  is, 
however,  marked  necrosis. 

Revised  Diagnosis:  Primary  myosarcoma  of  the  esophagus, 
with  metastases  in  the  stomach  and  neighboring  lymphatic 
glands. 

Until  Livingood's  paper,  in  1898,  sarcoma  of  the 
esophagus  was  regarded  as  a  pathologic  curiosity  and,  on 
account  of  its  rarity,  of  no  special  clinical  importance. 
Livingood  analyzed  the  cases  reported  to  the  date  of  his 
article  and  added  a  well-studied  case  with  a  full  clinical 
history.  He  concludes  that  there  is  clinically  no  essen- 
tial difference  between  sarcoma  and  carcinoma  of  the 
esophagus.  He  further  notes  that  the  advance  of  sar- 
comatous tumors  of  the  esophagus  is  more  rapid  than 
carcinoma,  being  fatal  within  nine  months  from  the 
first  sympt(»ns ;  that  widespread  metastases  and  the  lo- 
cation of  metastases  are  as  uncommon  and  indefinite  as 
in  carcinoma,  and  finally,  that  the  mode  of  termination 
is  the  same  in  both.  Livingood  found  eleven  cases  of 
carcinoma  and  one  case  of  sarcoma  of  the  esophagus  in 
one  thousand  consecutive  autopsies.  He  suggests  that 
the  apparent  rarity  of  sarcoma  is  due  to  a  lack  of  care- 
ful histological  study  of  esophageal  tumors. 

Stark,  in  the  most  recent  and  complete  article  on 
esophageal  sarcoma,  reports  two  cases  and  analyzes  the 
clinical  symptoms  of  the  affection.  In  regard  to  the 
differential  diagnosis  between  sarcoma  and  carcinoma 
of  the  esophagus,  he  states  that  age  has  little  influence 
if  the  case  of  Stephan  (a  4-year-old  child)  is  excepted, 
but  that  in  an  individual  imder  25  years  of  age  sar- 
coma is  much  more  probable  than  carcinoma.  He  thinks 
that  the  most  important  symptom  is  pain,  which  in  car- 
cinoma may  be  lacking  for  months,  and  when  it  does  oc- 
cur is  rarely  of  the  intense  stabbing  character  observed  in 
sarcoma;  the  pain  in  carcinoma  is  usually  most  marked 
after  eating,  and  in  sarcoma  while  fasting,  especiall}? 
at  night.    He  further  states  that  the  pain  in  sarcoma  is 


back  between  the  shoulder  blades^  which  is  uncommon 
in  carcinoma.  He  also  points  out  that  the  duration  of 
the  disease  is  shorter  in  sarcoma;  in  one  of  his  cases 
death  occurred  in  ten  weeks  after  the  first  symptoms  of 
dyspepsia. 

A  critical  study  of  the  twelve  recorded  cases  (includ- 
ing my  case)  of  sarcoma  of  the  esophagus  brings  out  the 
following  information: 

Age. — Vounge^t,  4  years  (lyrapho-sarcoma,  Stephan)  ;  25 
years,  one  case;  38  years,  one  case;  41  years,  one  case,  45  years, 
one  case;  50  to  65  years,  live  cases,  and  00  to  70  years,  two 
cases.  (The  cases  of  Perry  and  Shaw  are  mentioned  without 
clinical  or  pathological  data  and  are,  therefore,  useless  for 
generalization.) 

Situation  of  the  Tumor. — Lower  part  of  the  esophagus,  9 
cases;  upper  part,  2  cases;  not  mentioned  in  1  case. 

Morphology  of  the  Tumors. — Pedunculated  or  polypoid  in  3 
cases  (Ogle,  Albrecht  and  Stephan)  ;  diffuse  tumor  formation 
with  polypoid  or  nodular  excresences  in  2  cases  (Livingood 
and  Gastpar) ;  tumor  mass  completely  surrounding  the  lumen 
in  5  cases  (Rolleston,  Gastpar,  Stark — 2  cases — and  Howard)  ; 
not  mentioned  in  3  cases.  More  or  less  obstruction  occurred 
in  nearly  alt  cases;  in  some  stenosis  was  complete.  Ulceration 
of  the  mucosa  and  of.  the  growths  occurred  in  7  cases.  Perfora- 
tion of  the  esophagus  occurred  in  4  cases;  into  the  trachea 
twice  (Shaw  and  Livingood);  and  with  pleurisy  and  lung 
inilammation  twice  (Rolleston  and  Stark). 

Histologic  Characters  of  the  Tumors. — Lympho-sarcoma,  1 
case  (Stephan)  ;  round  cell  sarcoma,  4  cases  (Shaw,  Stark, 
Stark,  Rolleston)  ;  pure  spindle  cell,  2  cases  (Ogle  and  Livin- 
good) ;  oval  and  spindle  cell,  2  cases  (Chapman  and  Targett)  ; 
alveolar,  1  case  (Albrecht).  Large  mixed  cell,  1  case  (Gast- 
par) ;  muscle  cell,  1  case  (Howard). 

Metastases  were  noted  in  5  cases;  in  the  neighboring 
lymph  glands,  stomach,  intestines,  kidneys,  adrenals,  lungs, 
liver,  brain,  etc.,  in  1  case  (Stark) ;  in  the  peripancreatic 
lymph  glands,  the  iliac  bone  and  neighboring  muscles,  the 
temporal  bone  and  muscle,  1  case  (Rolleston)  ;  in  the  neigh- 
boring lymph  glands  and  kidneys,  1  case  (Shaw) ;  in  the 
stomach  and  gastro- hepatic  lymph  glands,  1  case  (Howard)  ; 
and  in  the  liver,  1  case  (Stark). 

In  one  of  Stark's  cases  the  stomach  contents  were  acid  in 
reaction,  without,  however,  the  presence  of  free  HCl. 

In  4  caeea,  no  clinical  diagnosis  was  made ;  in  3  cases  it  was 
carcinoma,  in  3  esophageal  tumor ;.  in  one  case  periostitis  of  the 
spinal  vertebra  with  extension  to  the  esophagus,  with  peri- 


gastritia;  in  1  case  there  were  no  clinical  symptoms  referable 
to  the  esophagus.  In  this  case — ^Albrecht's — ^the  patient  died 
of  croupous  pneumonia  and  at  autopsy  a  pedunculated  alveolar 
sarcoma  was  found  in  the  esophagus. 

Conclusions, — ^Analysis  of  the  twelve  recorded  cases 
of  sarcoma  of  the  esophagus  shows  the  following:  1. 
The  disease  is  more  common  in  males  than  in  females, 
and  at  the  period  of  life  during  which  carcinoma  most 
frequently  occurs.  It  may,  however,  unlike  carcinoma, 
occur  in  early  life — between  4  and  25  years.  2.  Nine  of 
the  twelve  cases  involved  the  lower  half  of  the  organ. 
3.  While  the  tumors  usually  nearly  surround  the  lumen; 
in  three  cases  they  formed  pedunculated  or  polypoid 
masses  projecting  into  the  lumen.  4.  Symptoms  of 
esophageal  obstruction  occurred  in  eleven  of  twelve 
cases.  5.  There  was  perforation  with  involvement  of  the 
respiratory  organs  in  four  cases.  6.  All  the  varielies  of 
sarcoma  except  angio-sarcoma  have  been  foiiml,  tlit- 
round  cell  variety  standing  first  in  frequency — oiio- 
fourth  of  the  cases.  7.  Metastases  occur  rather  fre- 
quently {?i\^  out  of  twelve  cases),  and  in  two  cases  were 
widespread.  8.  The  clinical  diagnosis  of  esophageal  sar- 
coma hiKs  not  been  made  and  there  are  no  certain  and 
constant  diagnostic  points  between  sarcoma  and  carci- 
noma of  this  organ,  the  clinical  symptoms  being  neces- 
sarily very  much  the  same  and  dependent  upon  the  same 
conditions — obstruction  and  cachexia — in  the  two  dis- 
eases. 9.  As  pointed  out  by  both  Livingood  and  Stark, 
sarcoma  runs  a  more  rapid  course,  and  a  fatal  issue  is  to 
be  looked  for  earlier  than  in  carcinoma.  The  greater 
size  of  the  sarcomatous  growths  is  probably  responsible 
for  this.  10.  The  differences  in  the  character,  distribu- 
tion, and  period,  of  the  pain  in  the  two  affections  de- 
scribed by  Stark,  are  not  mentioned  by  other  observers. 
It  would  prove  a  matter  of  considerable  importance  if 
his  experience  is  confirmed. 

PRIMARY  SARCOMA  OF  THE  STOMACH. 

A  case  of  sarcoma  of  the  stomach  was  recognized  and 
reported  as  early  as  1847  by  Bruch,  and  Virchow  de- 
scribed three  cases  in  1866.  Although  a  considerable 
number  of  cases  were  reported,  chiefly  as  pathologic  cu- 
riosities, it  was  not  until  the  classical  article  of  Schlesin- 
ger,  in  1897,  that  the  subject  assumed  clinical  import- 
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ance.  This  author  reported  three  personally  observed 
cases  and  collected  33  others  from  the  literature.  In 
1898  Brooks  reported  a  case  and  analyzed  15  others 
which  he  collected  from  the  literature.  In  the  past  six 
years  several  cases  have  been  reported  by  surgeons — 
Hartley.  Baldy,  Capello,  Cantwell  and  others-^who  have 
removed  gastric  sarcomata  at  operation.  The  best  of 
the  recent  articles  on  gastric  sarcoma  is  that  of  Dock,  in 
1900,  who  reported  a  carefully  studied  case,  and  col- 
lected 13  additional  cases  from  the  literature,  which. 
added  to  the  cases  collected  by  Schlesinger,  brought  the 
total  number  of  known  cases  up  to  50. 

In  a  careful  search  of  the  literature  I  have  been  al)le 
to  add  7  cases  to  these,  which,  together  with  the  4 
cases  reported  in  this  article,  increase  the  total  number 
of  cases  to  61.  I  have  taken  considerable  pains  to  criti- 
cise the  accuracy  of  the  diagnosis  in  the  cases  collected 
from  the  literature  and  have  excluded  all  those  in  which 
there  was  any  apparent  doubt  in  regard  to  the  correct- 
ness of  the  diagnosis  of  sarcoma.  As  several  of  the  re- 
ported cases  have  been  found  by  accident  in  articles 
under  other  titles,  I  am  led  to  believe  that  this  list  does 
not  include  all  the  recorded  cases.  All  who  write  on  the 
subject  must  acknowledge  a  debt  to  Kriiger,  Schlesinger 
and  Dock.  The  disease  is  ignored  in  most  of  the  text- 
books on  diagnosis,  diseases  of  the  stomach  and  path- 
ology. 

Case  1. — Diffuse  round  cell  sarcoma  with  atrophy  and  con- 
striction of  the  stomach. 

Female,  aged  65  years,  a  patient  of  Dr.  J.  H.  Lowman,  to 
whom  I  am  indebted  for  the  clinical  history,  complained  of 
nausea  and  vomiting  for  over  a  year  before  her  death,  which 
occurred  Jan.  12,  1896.  She  was  weak  and  emaciated,  but  was 
able  to  walk  about  the  room  three  days  before  her  death.  No 
mass  could  be  palpated  in  the  abdomen. 

Clinical  Diagnosis:  Carcinoma  of  the  stomach. 

Autopsy:  The  body  was  that  of  a  woman  of  ordinary  size, 
and  was  poorly  nourished.  The  abdomen  was  distended.  The 
akin  showed  no  scars,  abrasions  or  new  growths.  The  peri- 
cardium, heart,  aorta  and  large  vessels  showed  no  abnormali- 
ties.   The  esophagus  was  normal. 

Stomach:  The  stomach  occupied  its  usual  position.  It  was 
very  small,  being  about  one-fourth  its  ordinary  size.  On 
external  examination  it  was  everywhere  hard,  firm  and  in- 
elastic.    Midway  between  the  eardia  and  pylorus  the  organ  was 
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markedly  contitricted,  roughly  resembling  an  hour-glass  in 
shape.  On  section  its  wall  was  everywhere  greatly  thickened, 
being  from  1  to  3  or  4  cm.  in  thickness.  At  the  point  of  con- 
striction the  lumen  was  3  cm.  in  diameter.  The  mucosa, 
which  was  of  a  brownish-red  color,  was  unbroken.  The  thick- 
ening of  the  stomach  wall  was  due  to  the  presence  of  a  dense 
and  firm  grayish-white  tissue,  which  had  a  rather  homogeneous 
appearance.  This  tissue  apparently  did  not  encroach  upon  the 
mucosa,  but  involved  the  submucosa  and  muscularis,  both  of 
which  coats  were  extensively  infiltrated.  The  gastro-hepatic, 
mesenteric  and  retro-peritoneal  lymph  glands  were  enlarged 
and  had  the  same  appearance  as  the  growth  in  the  wall  of  the 
stomach. 

The  other  organs  showed  nothing  of  present  interest. 
Sections  of  the  stomach  made  of  various  portions  showed  in 
some  places  disintegration  of  the  mucosa.  In  some  places  it 
had  entirely  disappeared.  In  all  the  sections  examined,  the 
submucosa  was  transformed  into  a  fibro-cellular  tissue  composed 
of  newly-formed  fibrous  tissue  containing  variable  numbers  of 
small  round  and  oval  cells.  The  cells  showed  no  special  ar- 
rangement, but  often  occurred  in  groups  and  masses  and  were 
always  supported  by  fibrous  tissue  or  by  a  fibrillar  intercellular 
substance.  The  individual  cells  varied  from  8  to  15  raikrons 
in  diameter.  They  had  a  single  round  or  oval  nucleus  which 
usually  stained  deeply  and  uniformly  with  hematoxylin.  Some 
cells  had  paler  nuclei.  The  cell  bodies  were  usually  round  or 
slightly  oval.  A  few  spindle-shaped  cells  were  seen.  In  all 
sections  the  muscularis  was  markedly  invaded,  in  many  places 
diffusely.  All  grades  of  invasion  of  this  coat  occurred  from 
small  islands  of  tumor  cells  to  complete  transformation  .into 
tumor  tissue.  The  muscle  tissue  was  pushed  aside  and  in- 
filtrated by  the  new  growth.  There  was  no  evidence  of  pro- 
liferation of  the  muscle  cells,  which,  so  far  as  could  be  deter- 
mined, played  no  part  in  the  tumor  formation.  The  origin  or 
the  tumor  from  the  fibrous  tissue  of  the  submucosa  was  clear. 
A  few  blood  vessels  were  found  in  the  new  growth.  In  no 
places  was  invasion  of  blood  vessels  made  out.  The  amount 
of  fibrous  tissue  present  in  some  parts  of  the  tumor  warrants 
the  term  fibro-sarcoma.  Sections  of  the  lymph  glands  showed 
a  growth  in  all  respects  similar  to  that  of  the  stomach. 

Anatomic  Diagnosis:  Small  round  and  oval  cell  sarcoma  of 
the  stomach,  primary  in  the  submucosa,  and  infiltrating  the 
muscularis.  Constriction  producing  hour-glass  shape  of  the 
stomach.  Secondary  sarcomatosis  of  the  gastro-hepatic  mesen- 
teric and  retro-peritoneal  lymph  glands.    Anemia. 

Case  2. — ^Mixed  cell  sarcoma  of  the  stomach  with  abscess 
formation  in  the  tumor,  with  metastases  in  the  neighboring 
lymph  glands. 


K.  F.,  female,  aged  46  years,  was  admitted  to  the  Lakeside 
Hospital,  Sept.  7,  1808,  service  of  Dr.  Dudley  P.  Alien  (Dr. 
Neviaon  acting),  complaining  of  anorexia,  headache,  pain,  and 
swelling  in  the  region  of  the  spleen.  There  was  no  vomiting 
and  no  pain  in  the  epigastric  r^ion.  A  large  mass  could  be 
felt  in  the  region  of  the  spleen.  Examination  was  otherwise 
negative.  The  urine  contained  a  trace  of  albumin  but  no 
casts.  The  red  blood  cells  were  normal  in  number  and  ap- 
pearance.   A  considerable  leucocytosis  was  noted. 

Clinical  Diagnosis:  Tumor  of  the  spleen.  The  patient 
died  12  days  after  admission.  Autopsy  a  few  hours  after 
death. 

Anatomte  Diagnosis:  Primary  mixed  cell  sarcoma  of  the 
stomach  with  abscess  formation  and  peritonitis.  No  metas- 
tases. Edema  and  congestion  of  the  lungs.  Adenoma  of  the 
duodenum.  Streptococcus  pyo^^enes  and  Staphylocoeeus  pyo- 
genes aureus,  and  a  short  liquefying  bacillus  in  the  peritoneal 
exudate  and  abscess  of  the  tumor  of  the  stomach. 

The  body  was  172  cm.  long.  The  general  nutrition  waa 
good.  Ihere  were  no  scars,  wounds  or  growths  upon  the  sur- 
face of  the  body.  There  was  bilateral  enlargement  of  the  thy- 
roid. The  chest  waa  well  shaped,  the  pleurae  negative;  the 
lungs  showed  congestion,  edema  and  emphysema,  but  were  free 
from  tumors.  The  pericardium,  heart  and  aorta  are  without 
present  interest.  The  abdomen  was  distended  and  very  tym- 
panitic. The  abdominal  wall  contained  a  thick  layer  of  fat; 
the  muscles  were  pale.  The  parietal  peritoneum  waa  covered 
with  a  thin  fibrino-purulent  exudation.  The  coils  of  the  in- 
testine were  bound  together  by  recent  fibrous  adhesions,  con- 
taining larger  and  smaller  collections  of  creamy  pus.  The 
liver  projected  4  cm.  below  the  costal  border  in  the  mammary 
line.  The  under  surface  was  adherent  to  the  stomach,  and  the 
colon.  The  stomach  was  intimately  bound  to  the  surrounding 
structures,  and  was  displaced  downwards  towards  the  left, 
so  that  its  posterior  surface  lay  over  the  left  kidney.  Its  an- 
terior wall  was  of  ordinary  size  and  appearance.  The  poste- 
rior wall  was  thickened.  On  the  right  side  there  was  a  ragged 
opening,  8x4  cm.,  between  the  peritoneal  cavity  and  with  a 
large  cystic  area  in  the  posterior  wall  of  the  stomach. 

Stomach :  On  removal  and  section  the  stomach  contained  foul- 
smeiling  yellowish  material.  The  cubic  capacity  of  the  organ 
was  reduced,  while  its  bulk  was  markedly  increased.  The  an- 
terior wall  was  normal  in  appearance.  Near  the  lesser  curva- 
ture, and  affecting  nearly  the  whole  of  the  posterior  wall,  there 
was  a  tumor  mass  20x16  cm.  which  varied  from  0.5  to  8  cm. 
in  thickness.  Near  the  leaser  curvature  there  was  a  fungus- 
like mass,  0x8  cm.  in  brendtli  and  length,  which  protruded  into 
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the  lumen  of  the  stomach.  This  protuberance  was  irregular 
in  outline  and  ulcerated,  and  covered  with  a  foul-smelling  yel- 
lowish pus.  The  tumor  did  not  extend  to  or  involve  the  pylorus, 
which  was  quite  soft.  The  tumor  lay  beneath  the  mucosa 
everywhere  except  at  the  ulcerated  area.  At  the  cardiac  end 
of  the  tumor  there  was  a  cyst  7x4  cm.,  and  at  the  pyloric  end 
a  similar  cyst  6x5  cm. ;  between  these  there  was  a  larger  cyst, 
communicating  with  the  other  two.  These  i^ysts  contained 
lluid  and  necrotic  material.  The  larger  cyst  communicated 
with  the  peritoneal  cavity.  The  tumor  varied  very  much  in 
thickness,  the  cyst  walls  being  from  1  to  3  cm.  thick.  The 
tumor  involved  the  submucosa  and  invaded  the  muscularis  and 
mucosa  irregularly.  On  section  it  varied  much  in  consistency, 
in  some  places  it  was  soft,  while  in  others  it  was  dense  and 
firm.  On  the  right  side  of  the  stomach  near  the  tail  of  the 
pancreas,  there  was  a  nodular  mass,  apparently  an  enlarged 
lymph  gland,  measuring  8x4  cm.,  which  on  section  had  the 
same  appearance  as  the  growth  in  the  stomach,  and  contained 
a  cyst  3x2  cm.  in  size.  The  neighboring  lymph  glands  were 
swollen.  The  posterior  wall  of  the  stomach  was  bound  to  the 
pancreas,  which  was  not,  however,  invaded  by  the  tumor.  The 
duodenum  was  markedly  congested;  8  cm.  below  the  pylorus 
there  was  a  small  nodule,  1.5  cm.  in  diameter,  situated  in  the 
submucosa.  The  rest  of  the  intestines  showed  nothing  abnor- 
mal..   The  other  organs  showed  nothing  of  present  interest. 

Sections  of  the  stomach  made  at  a  distance  from  the  tumor 
showed  nothing  abnormal.  Sections  from  various  portions  of  the 
tumor  all  showed  much  the  same  structure,  the  tissue  being  com- 
posed of  rather  large  round,  oval  and  spindle-shaped  cells  of  the 
connective- tissue  type,  and  with  relatively  large  nuclei.  The 
cells  were  not  arranged  in  alveoli,  but  a  supporting  connective- 
tissue  could  be  made  out.  in  some  places,  especially  at  the 
borders,  the  tumor  was  fibro-cellular,  while  in  others  it  was 
markedly  cellular  in  structure.  Larger  and  smaller  areas  of 
necrosis  were  found.  Sections  taken  from  the  margins  of  the 
cysts  showed  marked  necrosis,  with  nuclear  fragmentation.  In 
this  material  there  were  large  and  small  clumps  of  large  bacilli. 
In  a  few  places  there  was  an  intimate  relation  between  the 
tumor  cells  and  the  adventitia  of  arteries  and  veins,  suggestive 
of  the  vascular  origin  of  the  former.  These  areas  were  always 
isolated.  In  other  places,  at  a  considerable  distance  from  the 
main  tumor,  there  were  small  irregular  islands  of  typical 
sarcoma  tissue  and  apparently  springing  from  the  connective 
tissue  of  the  submucosa.  The  tumor  was  situated  in  the  sub- 
mucosa and  invaded  the  muscularis  and  the  mucosa  in  only  a 
few  places.  Its  origin  was  without  doubt  in  the  submucosa. 
Sections  of  the  smaller  tumor  showed  the  same  structure  met 
with  in  the  larger.     No  trace  of  lymphatic  tissue,  however,  re- 
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mained.  There  was  markedly  little  intiammatory  reaction 
about  and  in  the  tumors  of  the  stomach;  no  groups  of  tumor 
cells  were  found  in  either  blood  or  lymph  vessels.  Some  of  the 
veins,  however,  contained  recent  thrombi. 

Sections  of  the  small  tumor  situated  in  the  submucosa  of  the 
duodenum  showed  a  t^ical  adenoma,  composed  of  a  large  num- 
ber of  glands  divided  into  lobules  by  connective  tissue  bands. 
The  glands  were  lined  with  a  single  row  of  epithelial  cells, 
which  were  columnar  in  some  and  cuboidal  in  other  glands. 
The  cj'toplasiii^  of  these  cells  was  finely  granular  and  stained 
poorly ;  the  nuclei  were  vesicular  and  placed  at  the  base  of  the 
cells,  where  the  latter  were  supported  by  a  delicate  membrana 
propria.  The  epithelial  cells  formed  a  single  row  in  the  glands 
and  never  broke  through  the  membrana  propria.  No  ducts 
were  to  be  fdund.  The  tumor  lay  almost  entirely  in  the  sub- 
mucosa, but  in  some  places  had  pushed  through  the  muscularis 
mucosie  and  encroached  upon  the  mucosa,  which  was  normal 
in  appearance.  Sections  of  the  tumor  of  the  thyroid  showed  a 
papillary'  adenoma.  The  other  organs  are  without  present  in- 
terest. 

Case  3. — Sarcoma  of  the  pylorus.  G.  H.,  white,  a  laborer, 
aged  48  years,  was  admitted  to  St.  Alexis'  Hospital,  service  of 
l>r.  Cogan,  Oct.  26,  1900,  complaining  of  vomiting  and  weak- 
ness. His  family  history  was  negative.  The  patient  stated 
that  he  had  always  enjoyed  good  health  until  December,  1899, 
when  his  appetite  failed  and  he  began  to  lose  weight.  in 
October,  1900,  he  had  to  give  up  work  on  account  of  weakness 
and  discomiort  in  his  stomach.  At  this  time  he  began  to  vomit 
after  each  meal.  After  admission  to  the  hospital  he  vomited 
almost  continuously  until  his  death,  which  occurred  on  Novem- 
ber 3.     No  food  could  be  retained  by  the  stomach. 

Examination  of  the  chest  was  negative.  No  tumor  could  be 
felt  in  the  abdomen.  On  testing  the  stomach  contents  the 
acidity  was  normal.  Motility  and  absorption  were  both  dimin- 
ished. The  red  blood  cells  numbered  1,000,000  per  cubic  milli- 
meter.    The  leucocytes  were  not  increased. 

Anatdmic  Diagnosis:  Sarcoma  of  the  pylorus  and  neighboring 
portion  of  the  stomach.  Broncho-pneumonia  of  both  lungs. 
Chronic  adhesive  pleuritis.     Anemia. 

The  body  was  poorly  nourished.  Rigor  mortis  was  present. 
The  other  organs  showed  nothing  of  present  interest;  only  the 
description  of  the  stomach  is  taken  from  the  autopsy  protocol. 

Stomach:  This  was  somewhat  dilated.  On  opening  the  organ 
the  pylorus  and  the  wall  of  the  stomach  on  all  sides  for  a  dis- 
tance of  10  cm.  from  the  pylorus,  were  found  to  be  thickened. 
The  mucosa  was  unbroken.  The  gastric  wall  at  the  pylorus 
measured  from  1  to  2  cm.  in  thickness.  The  tumor  on  section 
u'as  at  nearly  every  point  beneath  the  mucosa,  and  its  chief 
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seat  was  the  submucosa,  but  in  many  places  it  could  be  trace«l 
into  the  muscularis.    The  tumor  was  homogeneous  in  appear 
ance  and  firm  in  consistency.    The  lymph  glands  in  the  neigh- 
borhood of  the  stomach  were  not  enlarged.     Ko  metastases  were 
found  in  any  organ. 

In  sections  made  from  various  portions  of  the  tumor  the 
mucosa  was  atrophied,  the  tubules  having  been  compressed  anti 
the  iuterglandular  stroma  replaced  by  fibrous  tissue  contain- 
ing, round,  oval  or  fusiform  cells.  The  muscularis  mucosae  was 
absent  in  many  places.  The  submucosa  was  everywhere  thick- 
ened, due  to  a  new  growth  of  fibrous  tissue,  containing  a  vary- 
ing number  of  fusiform,  round  and  oval  cells,  supported  by  a 
variable  amount  of  intercellular  substance.  At  many  places 
this  tissue  extended  into  the  muscularis.  In  some  places  the 
sarcomatous  tissue  was  markedly  fibrous.  Throughout  the 
tumor  the  capillaries  were  numerous,  in  many  places  the 
lymph  vessels  were  dilated  and  contained  tumor  cells.  In  some 
places  the  endothelial  cells  of  the  lymphatics  showed  marked 
proliferation  and  nearly  filled  the  lumina  of  these  vessels.  In 
some  lymphatics  the  lining  cells  had  assumed  a  cuboidal  shape 
and  the  structure  had  the  appearance  of  a  tubular  gland.  The 
new  growth  in  some  places  invaded  the  nerves  and  even  the 
serosa.     There  was  no  peritonitis. 

Case  4. — A  saloonkeeper,  aged  39  years,  married  and  a  moder- 
ate drinker,  suffered  with  occasional  attacks  of  indigestion  and 
discomfort  in  the  epigastrium  for  a  year  before  consulting  Dr. 
Robert  H.  Sunkle,  to  whose  kindness  I  am  indebted  for  the 
history  and  autopsy  in  this  case.  When  first  seen  by  Dr. 
Sunkle,  the  man  complained  of  pain  in  the  abdomen,  loss  of 
weight,  strength  and  appetite.  The  liver  was  greatly  and  uni- 
formly enlarged,  but  no  nodules  were  palpated.  No  tumor 
could  be  made  out  in  connection  with  the  stomach.  The  heart 
and  lungs  were  negative.  There  was  occasional  vomiting,  but 
no  special  pain  referable  to  the  stomach. 

A  few  days  before  death,  which  occurred  one  month  after  Dr. 
Sunkle  first  saw  the  casc«  dulness  was  made  out  in  the  flanks. 
Dr.  Sunkle's  diagnosis  was  hypertrophic  cirrhosis  of  the  liver, 
in  which  he  wa3  upheld  by  Dr.  Sihier,  who  saw  the  case  in  con- 
sultation, i^ter  Che  possibility  of  carcinoma  of  the  liver  was 
considered. 

The  autopsy  was  made  by  Dr.  Sunkle,  who  brought  the 
organs  to  my  laboratory  for  examination. 

Anatomic  Diagnosis:  Primary  angio-sarcoma  of  the  lesser 
curvature  of  the  stomach,  with  metastases  in  the  neighboring 
lymph  glands  and  in  the  liver. 

As  the  stomach  and  liver  were  the  only  organs  showing 
changes  of  present  interest,  a  description  of  the  other  organ?* 
is  omitted. 


13 

Stomach:  The  organ  was  of  ordinary  size.  The  lesser  curv- 
ature was  thickened.  On  section,  the  cardiac  and  pyloric  ends 
were  normal,  as  were  the  greater  curvature  and  the  anterior  and 
posterior  walls.  The  mucosa  was  somewhat  thickened.  The 
whole  length  of  the  lesser  curvature  was  thickened  and  from 
it  a  mass  of  tissue  protruded  into  the  cavity  of  the  organ.  The 
mass  was  from  1.5  to  2  cm.  in  thickness  and  4x5  cm.  in  outline. 
The  surface  was  irregularly  ulcerated  and  it  was  difficult  to 
make  out  the  mucosa.  On  s?ection  the  tumor  was  soft,  readily 
broken  down,  and  lacked  the  pearly  translucency  of  carcinoma. 
The  growth  extended  through  the  coats  of  the  stomach,  and  in- 
cluded and  surrounded  several  enlarged  Ijmph  glands,  which 
were  virtually  involved  in  the  growth.  On  section  these  glands 
were  soft  and  had  the  same  appearance  as  the  gastric  tumor. 

The  peritoneal  oaWty  contained  a  large  amount  of  clear  fluid. 
There  was  no  peritonitis.  The  liver  was  markedly  enlarged,  its 
edges  rounded,  the  capsule  mottled  red  and  yellow.  Scattered 
over  the  surface,  but  lying  well  beneath  the  capsule,  there 
were  a  number  of  soft  yellowish  areas.  On  section  both  the 
right  and  left  lobes  of  the  organ  were  the  seat  of  numerous 
grayish-yellow  areas  of  soft  consistency,  sharply  marked  off 
from  the  surrounding  liver  tissue,  and  varying  from  0.5  to  3 
or  4  cm.  in  diameter.  Many  of  the  large  branches  of  the  portal 
vein  were  occluded  by  grayish-yellow  masses,  which  were  here 
and  there  mixed  with  blood  and  coagula.  Portal  vessels  could 
be  traced  into  many  of  the  larger  masses,  which  often  contained 
central  hemorrhagic  areas.  The  liver  tissue  between  the  masses 
was  congested  and  in  places  compressed.  The  external  surface 
of  the  gall  bladder  .showed  a  small  nodule  similar  to  those 
found  in  the  liver.  The  gall  bladder  and  bile  ducts  on  section 
were  normal.  The  mesenteric  glands  and  other  organs  were 
free  from  metastases. 

Histologic  Examination :  Stomach.  In  sections  of  the  gastric 
wall  made  at  a  distance  from  the  tumor,  there  was  disintegra- 
tion of  the  -superticial  layer  of  the  mucosa.  In  sections  cut 
through  the  tumor  at  various  places  the  mucosa  showed 
disintegration  to  a  varying  depth.  In  some  sections  the  deeper 
layers  of  the  mucosa  were  invaded  by  tumor  tissue  which  com- 
pressed and  replaced  the  tubules  and  interglandular  tissue. 
The  submucosa  was  markedly  thickened,  due  to  the  presence  of 
large  areas  of  tumor  tissue  which  was  diffuse  in  some  places 
ami  in  others  sharply  circumscribed.  This  latter  appearance 
was  usually  due  to  the  extension  of  tumor  tissue  into  large 
and  small  veins.  The  tumor  evidently  had  its  origin  in  the 
submucosa  and  varied  in  structure  considerably.  In  many  places 
the  structure  was  typical  of  a  mixed  cell  sarcoma,  being  com- 
posed of  large  and  small  round  and  oval  cells,  large  spindle- 
shaped  and  numerous  giant  cells,  and  a  variable  'amount  of 
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iiitercelluJar  tissue,  which  was  conspicuous  in  some  places  and 
Hcanty  in  others.  In  general,  the  tumor  was  very  cellular. 
In  all  parts  of  the  growth ,  capiUaries,  most  of  which  contained 
blood,  were  numerous.  In  most  places  the  relation  of  the 
tumor  cells  to  the  capillaries  was  intimate,  viz.,  masses  of 
round,  oval,  flattened  and  often  fusiform  cells  surrounded 
blood  capillaries,  and  were  placed  directly  in  relation  with  their 
walls.  In  some  places,  especially  in  the  metastases  in  the  liver, 
tumor  cells  were  arranged  in  a  regular  row  about  a  snuill 
lumen,  in  such  a  manner  as  to  resemble  a  cross-section  of  a 
tubule.  Blood  cells  and  grranular  material  were  present  in 
some  of  theRe  spaces.  In  still  other  places  the  tumor  celU 
were  arranged  in  large  alveoli,  supported  by  a  variable  amount 
of  intercellular  tissue  and  capillaries.  The  muscularis  was 
only  sligbtly  invaded,  and  the  mucosa  was  markedly  invaded 
in  places.  The  invasion  of  the  large  and  small  veins  of  the  sub- 
mucosa  was  marked.  Most  of  these  vessels  in  the  tumor  area 
were  completely  occluded  by  tumor  tissue,  similar  to  that  above 
described.  The  tumor  cells  varied  much  in  size  and  shape. 
Their  nuclei  were  large,  round  or  oval,  some  staining  densely, 
while  in  others  fine  chromatin  masses  could  be  made  out.  in 
many  nuclei  there  was  a  rather  large  oval  or  round  hyaline 
body,  which  stained  pink  with  eosin.  Nuclear  figures  were 
common.  The  giant  cells  had  very  large  single  nuclei.  Many 
of  the  tumor  cells  showed  marked  fatty  degeneration.  The 
growths  in  the  lymph  glands  and  the  liver  were  identical  with 
that  of  the  stomach.  The  relation  of  the  tumor  cells  to  the 
capillaries  was  especially  well  marked  in  the  liver  metastases. 
Some  of  the  branches  of  the  portal  vein  contained  both  tumor 
cells  and  fibrinous  thrombi.  Many  were  completely  occluded. 
In  many  places  the  new  growth  in  the  liver  had  passed  through 
the  veins  and  was  infiltrating  the  liver  tissue.  In  sections 
some  distance  from  metastases,  there  was  marked  necrosis  of 
the  central  portions  of  the  liver  lobules  with  hemorrhage. 
There  could  be  no  doubt  in  regard  to  the  sarcomatous  nature 
of  the  neoplasm,  which  evidently  sprung  from  the  blood  vessels 
of  the  submucosa  of  the  stomach. 

Frequency. — The  disease  is  certainly  rare,  but  prob- 
ably occurs  more  commonly  than  is  generally  supposed. 
There  can  be  no  doubt  but  that  in  the  absence  of  routine 
microscopic  examination  of  tumors  found  at  operation 
and  autopsy,  many  cases  must  have  been  mistaken  for 
carcinoma,  which,  indeed,  was  the  clinical  diagnosis  in  a 
considerable  number  of  the  recorded  cases.  So  far  there 
are  sixty-one  known  cases.  Next  to  carcinoma  it  is  cer- 
^linlv  the  moFt  common  tumor  of  the  stomach. 
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Etiology. — Of  the  61  cases  30  occurred  in  females.  25 
in  males  and  in  6  the  sex  was  not  mentioned.  In  regard 
to  age  the  youngest  reported  case  occurred  in  a  girl  3V^ 
years  old  (Findlayson's,  lympho-sarcoma).  The  age  was 
reported  in  52  cases  and  the  ages  were  as  follows:  It 
was  from  15  to  20  years  in  6  cases;  20  to  30  in  J)  cases; 
30  to  40  in  7  cases ;  40  to  50  in  10  cases ;  50  to  60  in 
10  cases;  60  to  70  in  5  cases;  78  in  2  cases,  and  given  as 
^'old  age*'  in  2  cases.  Nothing  is  known  of  the  primary 
cause  of  the  disease.  In  Brooks'  case  the  tumor  started 
in  an  old  bullet  wound  of  the  stomach. 

Seats  of  Tumors. — Heretofore  on  account  of  the 
meager  data  at  hand  little  attempt  has  been  made  to 
establish'  the  principal  seats  of  sarcoma  of  the  stomach. 
Schlesinger  and  Dock  concluded  that  any  portion  of  the 
gastric  wall  might  be  aflfected.  The  former  states  that 
the  greater  curvature  is  the  most  common  seat,  espe- 
cially of  the  nodular  form,  while  lympho-sarcomata  are 
apt  to  be  diffuse.  Dock  calls  attention  to  their  origin  at 
the  pylorus  and  in  the  posterior  wall  in  some  of  the  re- 
cently reported  cases. 

Analysis  of  the  61  cases  shows  that  the  growth  was 
diffuse  in  13,  of  which  4  were  lympho,  5  round  cell,  1 
fibro  and  1  spindle-cell  sarcoma.  In  8  cases  the  growth 
was  limited  to  the  pylorus,  in  6  cases  the  pylorus  and 
the  lower  half  of  the  stomach  were  involved,  in  1  the 
pylorus  and  the  upper  part  of  the  duodenum,  and  in  1 
the  pylorus  and  the  greater  curvature ;  the  pylorus  was 
involved  in  a  total  of  16  cases.  The  tumors  were  pri- 
mary in  the  greater  curvature  in  7  cases,  and  involved 
the  greater  curvature  with  the  posterior  wall  in  1  case, 
with  the  lesser  curvature  and  posterior  wall  in  2  cases, 
and  with  the  anterior  wall  in  1  case,  making  the  total 
involvement  of  the  greater  curvature  11  cases.  The 
lesser  curvature  alone  was  involved  in  5  cases, 
with  the  cardia  in  3  cases,  with  the  posterior  wall  in 
1  case  and  with  the  posterior  wall  and  greater  curvature 
in  1  case.  The  posterior  wall  alone  was  affected  in  6 
cases,  and  with  the  anterior  wall  in  1  case.  The 
cardia  was  involved  in  only  3  cases,  and  always  with  the 
lesser  curvature.  The  anterior  wall  was  never  involved 
nlone,  but  was  affected  with  the  nosterior  wall  in  1  case, 
nnd  the  greater  cnrvftturo  in  another. 

It  is  seen  from  the  above  that  the  growth  involved 
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the  pyloric  end  in  a  total  of  16  cases,  the  cardiac  end  in  3 
cases,  the  intermediate  portions  in  27,  while  it  was  said 
to  be  diffuse  in  13  cases.  The  seat  of  ihe  growth  was  not 
mentioned  in  5  cases.  The  stomach  and  wliole  gastro- 
intestinal track  were  involved  in  1  case  of  lympho- 
sarcoma. 

Pyloric  stenosis  was  noted  in  only  5  cases,  but  prob- 
ably occurred  more  frequently,  for  the  reports  are  mea- 
ger in  many  instances. 

Sue  of  Tumors. — They  were  stated  to  have  been  the 
size  of  a  pigeon's  egg  in  1  case,  a  man's  fist  in  2  cases, 
an  orange  in  1  case,  a  child's  head  in  5  cases,  and  a 
man's  head  in  6  cases.  The  tumors  extended  below  the 
umbilicus  in  8  cases. 

Oeneral  Appearances. — They  were  said  to  have  been 
nodular  in  27  instances,  and  in  some  of  these,  notably 
in  2  cases,  the  tumors  formed  polypoid  masses  project- 
ing into  the  lumen  of  the  stomach.  Tumors  projected 
into  the  peritoneal  cavity  in  8  cases.  In  some  of  the  lat- 
ter cases  the  base  of  the  tumor  was  narrow.  The  new 
growths  showed  ulceration  in  10  cases,  with  perforation 
of  the  gastric  wall  in  2  cases. 

In  many  instances,  the  exact  number  of  which  could 
not  be  determined,  the  growth  developed  beneath  the 
mucosa,  which  was  intact.  The  growth  usually  started 
in  the  submucosa,  and  the  muscularis  was  commonly  in- 
volved. The  tumors  occasionally  had  their  origin  in  the 
muscularis,  and  cases  of  myosarcoma  are  recorded. 

The  tumors  varied  much  in  consistency,  from  soft, 
spongy,  fungoid  masses  to  firm,  fibrous  growths,  and  had 
the  general  macroscopic  chariacters  of  sarcoma  of  other 
organs.  They  differed  from  carcinoma  in  their 
situation,  being  usuallv  beneath  the  mucosa  and 
often  not  involving  the  latter,  and  also  in  their  nodular 
character,  comparative  dryness  and  homogeneous  ap- 
pearance on  section.  In  many  cases  the  diagnosis  was 
not  made  until  microscopic  examination.  This  was,  no 
doubt,  often  due  to  lack  of  care  in  the  macroscopic  exam- 
ination. Cystic  degeneration  of  the  tumors  occurred  in 
6  cases,  hyaline  degeneration  in  1,  calcification  in  3, 
myxomatous  degeneration  in  2,  and  suppuration  in  1, 
The  stomach  is  stated  to  have  been  decreased  in  size  in  2 
cases,  and  in  1  case,  the  second  reported  in  this  paper,  it 
was  constricted  in  the  middle  and  resembled  aa  hour 
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glass  in  shape.  In  a  few  cases^  dilatation  of  the  stomach 
is  inciitioned,  but  this  seems  to  be  much  less  common 
and  not  so  marked  as  in  carcinoma.  It  will  be  noted 
that  the  pyloric  end.  of  the  stomach  was  involved  in  only 
16  out  of  61  cases — 2{i.23  per  cent. — and  that  pyloric 
stenosis  was  noted  in  only  5  cases — 8.19  per  cent.  The 
stomach  was  bound  to  the  right  lobe  of  the  liver  in  one 
case  and  to  the  spleen  in  another. 

Involvement  of  Other  Olands. — Metastases  occurred 
in  24  cases — iO  per  cent. — a  smaller  proportion  than  in 
carcinoma.  The  gastro-hepatic  lymph  glands  were  in- 
volved alone  in  2  and  with  other  organs  in  5  cases;  the 
mesenteric  glands  in  6  cases,  never  alone ;  the  retroperi- 
toneal glands  alone  in  1  case  and  with  other  organs  in 
another.  The  omentum  was  invaded  in  2  cases,  the 
liver  in  only  7  cases,  the  spleen  in  4,  the  kidneys  in  2, 
the  ovaries  in  3,  the  peritoneum  in  2,  and  the  intestines, 
pancreas,  thyroid,  right  adrenal,  and  testis  each  in  1 
case.  In  our  Case  4  there  was  extensive  sarcomatous 
embolism  of  the  branches  of  the  portal  vein,  with  mul- 
tiple large  metatases  of  the  liver. 

Histologic  Classification. — The  growths  were  classi- 
fied as  round  cell  in  16  cases,  spindle  cell  in  8,  mixed 
cell  in  4.  as  lympho-sarcoma  in  15,  myosarcoma  in  4, 
fibro-sarcoma  in  3,  angio-sarcoma  in  3,  and  endothelial 
(lymph)  sarcoma  in  1.  The  histologic  diagnosis  was 
not  given  in  7  cases.  In  Case  4  of  our  series  giant  cells 
were  numerous. 

Clinical  Symptoms. — Reigel  states  that  there  is  no 
clinical  difference  between  sarcoma  and  carcinoma  of  the 
stomach,  and  that  hematemesis  and  cachexia  are  common 
^to  both.  Schlesinger  found  that  examination  of  the 
stomach  contents  (7  cases  reported  by  Hammerschlag, 
Maass,  Dreger,  Fleiner  and  Schlesinger)  showed  nothing 
essentially  different  from  that  of  gastric  carcinoma. 
Dock,  who  has  presented  the  most  carefully  studied 
case,  made  a  diagnosis  of  dilatation  from  a  tumor  at  the 
pylorus,  probably  the  scar  of  an  old  ulcer,  but  also 
thought  of  carcinoma  and  sarcoma,  ''but  the  features  of 
the  case  were  not  considered  to  admit  a  differential  diag- 
nosis.^' 

According  to  Reigel  the  clinical  course  runs  from  a 
few  months  to  three  years,  on  an  average  of  from  1  to 
W2  years.    In  several  cases  death  occurred  within  from 
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four  to  six  months  from  the  onset  of  nausea  and  vomit- 
ing and  epigastric  pain.  Many  cases  run  their  course 
without  symptoms  until  near  the  end.  Case  4  illustrates 
this  point.  In  some  cases  there  were  no  clinical  symp- 
toms referable  to  the  stomach.  In  Hartley's  case  there 
was  coflfee-ground  vomit  and  dyspepsia  five  years  before 
the  case  came  under  observation.  There  was  no  recur- 
rence and  except  for  symptoms  of  indigestion,  fair 
health  was  enjoyed  for  four  years,  when  coflEee-like  ma- 
terial was  vomited  on  five  successive  mornings. 

Analysis  of  the  cases  shows  that  the  duration  of  the 
illness  was  mentioned  in  only  16  cases  as  follows :  Six 
weeks,  1  case;  3  months,  1  case;  5  months,  1  case;  7 
months,  1  case;  9  months,  1  case;  1  year,  4  cases;  2 
years,  1  case;  3  years,  1  case;  several  years,  1  case;  5 
years,  1  case.  Vomiting  was  recorded  in  18  cases,  in  4 
of  which  the  vomitus  was  bloody.  Loss  of  appetite  was 
recorded  in  5  cases,  but  was  probably  a  common  symp- 
tom. Diarrhea  was  a  marked  symptom  in  2  cases,  but 
constipation  seems  to  have  been  of  frequent  occurrence. 
Pain  in  the  gastric  region  was  complained  of  in  6  cases; 
pain  in  the  abdomen  was  noted  in  9  cases,  in  3  of  which 
it  dated  for  2  years. 

Tumors  were  palpated  in  the  gastric  region  in  10 
cases,  in  the  splenic  region  in  6,  and  in  the  lower  abdo- 
men in  13  cases.  In  Case  4  the  liver  was  enonnously 
enlarged  with  no  symptoms  suggestive  of  disease  of  the 
stomach.    Emaciation  was  noted  in  13  cases. 

The  condition  was  mistaken  for  pseudo-leukemia  in  1 
case,  and  for  pernicious  anemia  in  1  case;  ascites  oc- 
curred once  and  jaundice  twice.  Dock  found  that  the 
blood  in  the  cases  of  gastric  sarcoma  previously  reported 
showed  a  decrease  in  the  hemoglobin  and  in  the  number 
of  red  blood  cells,  and  usually  leucocytosis. 

Diagnosis. — A  diagnosis  'was  either  not  made  or  not 
mentioned  in  38  cases.  In  5  cases  a  diagnosis  of  gastric 
carcinoma  is  recorded;  in  8  cases  the  diagnosis  was 
"malignant  tumor'^  of  the  stomach,  while  a  positive  diag- 
nosis of  sarcoma  of  the  stomach  was  made  in  3  cases, 
one  each  by  Schlesinger,  Reigel  and  Westphalen.  In  the 
latter^s  case  the  diagnosis  was  made  on  the  microscopic 
appearances  of  a  bit  of  tissue  obtained  on  washing  the 
stomach.  In  Eeigel's  case  a  large  sarcomatous  nodule 
was  vomited.    A  probable  diagnosis  of  an  old  scar  of  the 
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pylorus  was  made  in  one  case  by  Dock.  The  diagnosis 
was  tumor  of  the  spleen,  tumor  of  the  omentum,  tumor 
of  the  left  hypochondrium,  cystic  tumor  of  the  abdomen, 
ovarian  cyst  and  pseudo-leukemia,  each  in  one  case.  In 
Case  4  the  diagnosis  was  hypertrophic  cirrhosis  of  the 
liver.  Little  mention  is  made  of  differential  diagnosis  in 
the  literature,  and  Dock  undoubtedly  states  the  case  cor- 
rectly when  he  says,  that  so  far  as  the  earlier  stages  are 
concerned  we  have  no  specific  symptoms  of  sarcoma  of  the 
stomach  and  even  when  a  tumor  is  present  (palpable) 
it  can  not  be  differentiated  from  cancer  (carcinoma) .  As 
previously  pointed  out,  analysis  of  the  gastric  contents 
has  hitherto  been  of  no  aid  in  differential  diagnosis  be- 
tween gastric  sarcoma  and  carcinoma. 

Analysis  of  the  61  cases  at  our  disposal  brings  out 
several  points  which  may  be  of  assistance  in  a  differen- 
tial diagnosis  between  sarcoma  and  carcinoma  after  the 
presence  of  a  gastric  tumor  is  established.  In  the  first 
place  age  has  an  important  bearing.  It  was  shown  to 
be  as  follows :  One  case  of  lympho-sarcoma  of  the  stom- 
ach occurred  in  a  girl  SV-j  years  old;  7  were  below  20 
years;  23,  or  37.7  per  cent.,  were  below  40,  and  only 
one-third  of  the  cases  occurred  between  40  and  60  years, 
the  most  common  period  for  the  occurrence  of  carci- 
noma of  the  stomach. 

In  16  cases,  or  26.23  per  cent.,  the  tumors  were  situ- 
ated at  the  pyloric  end,  causing  pyloric  stenosis  in  only 
5  cases.  In  but  3  cases  was  the  cardia  involved.  In  the 
other  41  cases  the  tumors  were  seated  between  the  py- 
lorus and  cardia,  without  involving  either.  These  facts 
are  not,  however,  of  as  much  assistance  as  they  seem  at 
first  glance,  for  it  is  chiefly  in  the  cases  in  which  the 
ends  of  the  organ  are  involved,  that  symptoms  of  gastric 
tumor  occur.  The  growth  was  diffused  over  the  surface 
of  the  organ  in  13  cases.  Accurate  figures  could  not  be 
obtained,  but  it  is  clear  from  reading  the  reports  of  the 
recorded  cases  that  dilatation  of  the  stomach  is  much 
less  common  in  sarcoma  than  in  carcinoma  of  the  stom- 
ach. In  several  cases  the  stomach  was  decreased  in  size. 
Gastric  sarcoma  was  mistaken  for  tumor  of  the  spleen 
or  splenic  region  in  3  cases,  and  this  is  very  natural  in 
a  case  of  large  tumor  mass  of  the  greater  curvature  with- 
out gastric  symptoms;  see  our  Case  2. 

The  size  of  the  tumor  is  a  point  of  considerable  diag- 
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nostic  importance.  In  6  cases  the  tumor  was  the  size  of 
a  man^s  and  in  5  of  a  child's  head;  in  3  cases  they 
weighed  from  10  to  12  pounds,  projecting  into  the  peri- 
toneal cavity  in  8  cases,  and  below  the  umbilicus  in  9 
cases.  One  case  was  operated  on  for  tumor  of  the  omen- 
tum, and  another  for  ovarian  cyst. 

Although  many  cases  run  a  short  course,  in  a  few 
instances  gastric  symptoms  extended  over  a  period  of 
from  two  to  five  years.  As  previously  pointed  out,  many 
cases  run  their  course  without  symptoms  until  near  the 
end,  and  frequently  there  are  no  symptoms  referable  to 
the  stomach.  The  appetite  and  the  gastric  functions 
may  continue  to  the  end. 

Treatment. — It  is  of  interest  to  know  that  eleven 
cases  have  been  operated  on,  with  four  deaths.  In  one 
case,  that  of  Mintz',  the  patient  recovered  from  a  gastro- 
enterostomy; but  died  later  from  the  tumor.  A  portion 
of  the  tumor  was  excised  in  two  cases — Baldy  and  Dre- 
ger.  In  one  case  pus  was  evacuated  from  a  gastric  sar- 
coma with  a  fatal  termination.  In  six  cases  the  tumors 
were  removed.  In  Capello's  case,  a  woman  54r  years  old, 
a  large  cystic  sarcoma  of  the  stomach,  the  size  of  a  man's 
head,  mistaken  for  an  ovarian  cvst,  was  successfullv  re- 
moved.  The  patient  was  in  good  health  two  years  later. 
In  a  woman  52  years  of  age,  Cantwell  found  a  spindle 
cell  sarcoma  weighing  12  pounds,  growing  from  the 
posterior  wall  of  the  stomach  over  a  surface  of  five  inches 
square.  The  tumor  was  successfully  removed,  but  a 
secondary  growth  was  discovered  six  months  later.  A 
successful  operation  for  the  removal  of  sarcoma  of  the 
stomach  is  credited  to  Billroth.  In  Doclrt  case,  a  man 
of  55  years,  Nancrede  successfully  removed  about  one- 
third  the  long  axis  of  the  stomach  and  2  cm.  of  the  duo- 
denum for  a  lympho-sarcoma,  measuring  6  by  4  cm. 
The  patient  was  well  and  had  gained  thirty  pounds  two 
months  later.  Hartley's  case  was  even  more  remark- 
able. A  woman  54  years  of  age,  five  years  before  com- 
ing under  observation,  vomited  coflfee-ground-like  ma- 
terial, but  had  no  other  symptoms.  There  was  no  re- 
currence, and  for  four  years  she  was  in  fair  health,  ex- 
cept for  symptoms  of  indigestion  which  did  not  inter- 
fere with  work.  A  year  before  applying  for  treatment 
she  vomited  coflfee-ground-like  material  for  five  success- 
ive mornings.    Pain  in  the  back  was  a  marked  symp- 
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torn.  On  physical  examination  a  large^  hard^  elastic 
tumor  was  felt  in  the  left  lumbar  and  umbilical  regions. 
At  operation  a  large  pedunculated  tumor  was  removed 
from  the  posterior  wall  of  the  stomach.  Schapf  resected 
the  entire  stomach,  the  seat  of  a  large  lympho-sarcoma, 
in  a  woman,  who  gained  flesh  and  was  apparently  well 
one  year  after  operation. 

Conclusions, — 1.  Gastric  sarcoma  is  more  common 
than  is  generally  supposed,  at  least  61  cases  being  re* 
corded.  Careful  routine  microscopic  examination  of  all 
gastric  tumors  met  with  at  autopsy  and  operation  will 
probably  show  a  marked  increase  in  the  occurrence  of 
these  tumors.  2.  The  two  sexes  are  affected  in  about 
equal  proportions,  as  against  five  males  to  four  females 
for  carcinoma;  37.7  per  cent,  of  the  cases  occurred  below 
the  fortieth  year,  and  11.44  per  cent.  (7  cases)  below 
the  twentieth  year.  3.  The  pyloric  end  was  involved  in 
only  26.23  per  cent,  of  the  cases,  as  against  60  per  cent, 
for  carcinoma  (Welch),  and  caused  stenosis  in  only  8.19 
per  cent,  of  the  entire  number  of  cases.  Diffuse  growths 
occurred  in  21.31  per  cent.,  while  the  cardia  was  in- 
volved in  only  4.9  per  cent.  The  posterior  wall  and 
greater  curvature  are  commonly  involved.  4.  Gastric 
sarcoma  may  reach  a  large  size,  that  of  a  child's  or  man's 
head,  and  may  project  as  large  masses  into  the  lumen 
of  the  stomach  or  into  the  peritoneal  cavity,  extending 
below  the  umbilicus — 13.1  per  cent.  Such  tumors  have 
been  mistaken  for  tumors  of  the  spleen,  omentum  and 
ovaries,  and  may  be  pedunculated  and  readily  removed. 
5.  Gastric  sarcomata  conmionly  start  in  the  submucosa 
or  muscularis  and  are  less  apt  to  ulcerate  and  cause 
hemorrhage  than  carcinomata.  6.  All  the  histologic 
varieties  of  sarcoma  have  been  found  in  the  stomach.  7. 
While  most  of  the  cases  in  which  the  duration  of  the 
illness  was  mentioned  ran  an  acute  course,  the  average 
duration  of  life  is  probably  from  nine  to  ten  months, 
while  in  one  case  it  was  three  and  in  another  five  years. 
8.  Metastasis  is  not  as  frequent  as  in  carcinoma, 
but  may  be  widespread.  The  liver  was  invaded  in  only 
seven  cases — 11.47  per  cent. — in  striking  contrast  to  gas- 
tric carcinoma,  which,  according  to  Welch's  statistics, 
invaded  this  organ  in  30  per  cent,  of  cases.  9.  There  are 
no  distinctive  clinical  symptoms  or  physical  signs  of 
sarcoma  of  the  stomach,  but  a  positive  diagnosis  has 
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been  made'  in  three  cases  from  microscopic  examination 
of  material  obtained  from  the  stomach.  10.  In  cases  of 
large  tumors  connected  with  the  stomachy  espedally 
when  they  project  to  or  below  the  umbilicus,  a  diagnosis 
of  sarcoma  of  the  stomach  is  warranted.  A  tumor  of  the 
stomach  in  an  individual  imder  20  years  of  age  is  almost 
certainly  sarcoma.  In  our  series  37.7  per  cent.-  of  the 
cases  were  under  40,  while  in  Osler^s  160  cases  of  carci- 
noma of  the  stomach  only  15.3  per  cent,  were  under  this 
age.  11.  Operation  should  be  as  successful  in  sarcoma 
as  in  carcinoma  of  the  stomach. 
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THE    ORIGIN     OF    GAS    ANP     GAS    CYSTS    OF  THE    CENTRAL 

NERVOUS    SYSTEM. 

y^iLLiAM  Travis  Howard,  Jr.,  M.D. 
{Profcsior  of  Pathology^  Western  Reserve  University,) 

(From  the  Pathological  Laboratories  of  Western  Reserve  University  and  the  Lakeside 

Hospital,  Cleveland.) 

/.     The  Occurrence  of  Gas  in  the  Cerebral  Vessels  without 

Gas  Cysts  of  the  Brain, 

Case  I*  —  The  body  of  a  male,  who  died  in  Lakeside 
Hospital  of  lung  tuberculosis,  and  on  which  the  autopsy  was 
performed  six  hours  after  death,  showed  gas  bubbles  in  the 
heart,  liver,  spleen,  and  kidneys,  in  the  portal,  splenic,  and 
renal  veins,  as  well  as  in  the  cerebral  sinuses  and  the  blood 
vessels  of  the  dura  and  pia  arachnoid,  with  the  presence  of 
.  B.  aerogenes  capsulatus  in  pure  culture.  No  gas  cysts  were 
present  in  the  brain  tissue. 

Case  II.  —  Summary.  General  gaseous  emphysema  of  the 
subcutaneous  tissues,  the  brain  and  lungs,  gas  bubbles  in  the 
heart,  aorta,  cerebral,  renal,  hepatic,  and  splenic  veins,  associ- 
ated with  the  presence  of  B.  aerogenes  capsulatus  and  B. 
mucosus  capsulatus. 

On  May  i6,  1900,  I  performed  an  autopsy  on  a  new- 
born child  which  had  remained  in  a  privy  vault  for  three 
days  during  very  warm  weather.  The  following  is  abstracted 
from  the  autopsy  protocol : 

The  body  is  of  ordinary  length,  and  is  free  from  scars  and 
wounds.  No  bones  are  broken.  The  face  is  bloated ;  the 
skin  of  the  scalp,  trunk,  and  lower  limbs  is  of  a  dark  bluish 
hue.  A  portion  of  the  umbilical  cord,  which  is  not  tied,  and 
which  is  of  a  grayish  color  on  section,  projects  from  the  um- 
bilicus.    The  cord  contains  no  pus.     On  both  forearms  there 

•  This  is  Case  XIII.  of  my  article  '*  A  Contribution  to  the  Knowledge  of  B.  aerogenes 
capsulatus/'  Contributions  to  the  Science  of  Medicine,  dedicated  to  Wm.  H.  Welch, 
Baltimore,  190a 
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are  several  large  blebs  containing  clear  fluid.  The  subcu- 
taneous tissues  of  the  scalp,  trunk,  and  extremities  crackle 
on  pressure  and  show  marked  gaseous  emphysema  on 
section. 

The  abdomen  is  distended  and  on  section  collapses  with 
the  escape  of  gas. 

The  chest  is  well  formed,  the  ribs  and  costal  cartilages  and 
sternum  are  normal.  The  thymus  is  well  developed.  The 
precordial  space  uncovered  by  the  lungs  is  of  ordinary  size. 
The  anterior  border  of  the  upper  lobes  are  from  one  to  two 
centimetres  apart.  The  pleural  cavities  are  free  from  fluid 
The  pleurx  are  smooth.  Beneath  the  pleurae  over  all  the 
lobes  of  both  lungs  there  are  a  large  number  of  emphysema- 
tous areas  varying  in  size  from  a  pin's  point  to  that  of  a  split 
pea.  The  lungs  on  section  present  the  same  general  appear- 
ances. They  are  of  a  pinkish  white  color,  with  here  and 
there  small  darker  areas.  They  are  free  from  consolidation, 
crepitate  and  float  in  water.  The  bronchi  are  normal.  The 
larger  pulmonary  vessels  contain  gas.  The  bronchial  and 
other  glands,  with  the  larynx  and  trachea,  and  structures  of 
the  mouth  are  negative. 

The  pericardium  is  normal  and  free  from  gas.  The  heart 
is  of  ordinary  size;  the  valves  are  normal.  The  musculature 
is  of  a  pale  pinkish  gray  hue,  and  contains  numerous  gas 
bubbles,  as  do  the  vessels.  The  aorta  and  large  veins,  especi- 
ally the  veins  of  the  neck,  contain  numerous  gas  bubbles. 

The  liver,  spleen,  and  kidneys  are  dark  red  in  color,  soft, 
and  show  advanced  decomposition.  The  vessels  of  all  three 
organs  on  section  contain  numerous  gas  bubbles. 

The  oesophagus,  stomach,  and  intestines  are  distended  with 
gas,  are  of  a  bluish  green  color,  and  contain  a  soft,  yellowish 
material. 

The  sexual  organs,  which  are  those  of  a  iemale  child,  are 
normal.  The  pancreas,  suprarenal  capsules,  and  lynaph 
glands  appear  normal.     The  bladder  is  distended  with  gas. 

Head.  — On  section  the  scalp  is  found  to  be  raised  from  the 
bone  and  markedly  emphysematous.  The  bones  of  the  skull 
and    the   fontanelles'  are  normal.     The  dura  mater  is  con- 
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gested.  The  brain  tissue  is  disintegrated  into  a  pulpy  mass 
of  a  pinkish  gray  color  containing  large  numbers  of  gas  bub- 
bles. None  of  the  brain  structures  can  be  recognized,  the 
whole  being  transformed  into  a  semifluid  mass.  The  vessels 
at  the  base  of  the  skull  appear  normal.  The  sinuses  and  the 
larger  veins  contain  gas  bubbles. 

Bacteriological  Examination,  —  Coverslip  preparations 
were  made  from  the  various  organs,  brain,  heart's  blood, 
lungs,  liver,  spleen,  kidneys,  and  subcutaneous  tissues.  In 
the  brain,  lungs,  and  subcutaneous  tissues  there  were  large 
numbers  of  short  and  long,  stout  encapsulated  bacilli,  stain- 
ing by  Gram's  method,  and  having  the  morphology  of  B. 
aerogenes  capsulatus.  In  addition  to  this  organism  there 
were  variable  numbers  of  thinner  bacilli,  and  oval  and 
coccal  forms,  suggestive  of  B.  mucosus  capsulatus.  Both 
forms  were  scanty  in  the  liver  and  kidneys. 

Anaerobic  glucose  agar  Petri-plate  cultures  from  the 
brain,  lungs,  heart,  liver,  and  kidneys  gave  an  abundant 
growth  of  two  kinds  of  organisms,  which  on  further  study 
proved  to  be  B.  aerogenes  capsulatus,  and  a  pleomorphic 
bacillus  of  the  B.  mucosus  capsulatus  group.  The  latter 
organism  was  pathogenic  for  guinea-pigs.  A  rabbit  inoc- 
ulated in  the  ear-vein  with  a  bouillon-suspension  of  the  gas 
containing  and  disintegrated  brain  and  killed  soon  after- 
wards, showed  general  gaseous  emphysema  with  both  large 
and  small  capsulated  bacilli.  Anaerobic  cultures  showed 
both  B.  aerogenes  capsulatus  and  B.  mucosus  capsulatus. 
The  former  would  not  grow  aerobically,  while  the  latter  grew 
aerobically  and  anaerobically. 

Glucose  agar  Petri-plate  cultures  grown  aerobically  from 
the  various  organs  at  the  autopsy  gave  a  bacillus  of  the  B. 
mucosus  capsulatus  group  identical  with  the  one  obtained 
in  the  anaerobic  cultures. 

There  were  found,  then,  in  the  various  organs  of  this  case 
both  B.  aerogenes  capsulatus  and  B.  mucosus  capsulatus. 

Sections  of  the  lungs  showed  atalectasis  everywhere,  the 
walls  of  the  air  vesicles  being  in  juxtaposition.  Some  of  the 
small  bronchi  were  distended,  the  epithelial  cells  lining  them 
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being  flattened.  Here  and  there  in  the  lung  tissue  there 
were  empty  holes  or  spaces.  These  sometimes  represented 
dilatations  of  the  air  vesicles,  but  were  often  seated  in  the 
interstitial  tissue ;  many  of  them  were  subpleural.  Large 
bacilli  were  present  in  the  bronchi  and  in  the  gas  holes. 

Sections  of  the  liver,  spleen,  and  kidneys  showed  typical 

gas  cavities,  containing  bacilli.     Two  varieties  of  bacilli  were 

^  found,  large  stout  bacilli  resembling  B.  aerogenes  capsulatus, 

and   thinner  pleomorphic   bacilli  suggestive  of  B.  mucosus 

capsulatus. 

Anatomical  Diagnosis.  Still  birth.  General  gaseous  em- 
physema of  the  subcutaneous  tissues,  the  brain  and  lungs, 
with  gas  babbles  in  the  heart,  aorta,  and  the  cerebral,  cervical, 
renal,  hepatic,  and  splenic  veins,  and  in  the  urinary  bladder; 
associated  with  the  presence  of  B.  aerogenes  capsulatus  and 
B.  mucosus  capsulatus. 

The  explanation  of  the  absence  of  gas  cysts  of  the  brain 
in  these  cases  is  plain.  In  the  first  case  the  time  elapsed 
between  death  and  the  autopsy  was  insufficient  for  gas  cysts 
to  form  in  the  brain,  while  in  the  second  case,  although  gas 
was  present  in  the  brain,  the  latter  had  undergone  disintegra- 
tion before  the  autopsy  was  made.  In  the  second  case  the 
bacilli  probably  entered  the  body  by  both  the  alimentary 
and  the  respiratory  tracts.  Both  the  varieties  of  bacteria 
present  in  this  case  are  probably  commonly  present  in  privy 
vaults.  Harris^  isolated  B.  aerogenes  capsulatus  from  a 
cesspool,  while  I  have  found  it  frequently  in  the  intestinal 
contents.  As  is  well  known,  B.  mucosus  capsulatus  is  also 
commonly  present  in  the  latter.  The  association  of  B.  aero- 
genes capsulatus  and  B.  mucosus  capsulatus  in  gaseous 
emphysema  is  of  considerable  interest,  for  Perkins*  and  P 
have  both  found  the  latter  organism  the  sole  cause  of  gas 
formation  in  post-mortem  gaseous  emphysema. 

Case  II.  shows  the  fallacy  of  the  "floating"  test  for  ascer- 
taining at  autopsy  whether  a  newborn  child  has  breathed,  for 
in  this  case  bits  of  the  lung  floated  on  water  (on  account  of 
the  gaseous  emphysema  present),  while  microscopical  exami- 
nation showed  the  alveolar  walls  in  juxtaposition. 
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//.    Gas  Cysts  of  the  Central  Nervous  System. 

The  first  description  of  gas  cysts  of  the  central  nervous 
system  were  those  of  Reuling  and  Herring  and  of  the  writer 
published  in  the  same  journal  in  April,  1899.^ 

Reuling  and  Herring  found  in  the  brain  of  a  woman  who 
died  three  days  after  an  operation  for  gun-shot  wound  of  the 
intestines,  a  cavity  5X1X2  cm.  in  the  external  capsule, 
and  a  number  of  smaller  cavities  in  the  internal  capsule,  the 
optic  thalmus  and  external  orbital  convolutions  of  the  right 
cerebral  hemisphere;  and  similar  small  cavities  in  the  left 
external  capsule  and  lenticular  Jiucleus,  as  well  as  in  the 
cerebellum.  There  were  no  inflammatory  lesions  of  the  brain 
or  its  membranes.  The  other  organs  were  free  from  gas. 
As  the  cavities  were  not  discovered  until  after  the  brain  was 
hardened  in  formalin,  cultures  were  not  made. 

Microscopically  the  cavities  were  smooth  and  without  a 
lining  membrane.  Some  were  surrounded  by  comparatively 
normal  brain  tissue,  while  about  others  there  was  **  an  area 
of  cell  degeneration  of  variable  thickness,"  which  stained  dif- 
fusely with  eosin ;  outside  of  tjiis  there  was  a  zone  in  which 
there  was  a  partial  loss  of  nuclear  staining.  The  cavities 
were  empty  except  for  masses  of  bacilli,  which  were  distrib- 
uted chiefly  along  their  margins.  Some  bacilli  filled  the 
majority  of  the  capillaries  and  were  apparently  present 
in  pure  culture.  The  bacilli  had  the  morphological  and 
staining  characters  of  B.  aerogenes  capsulatus,  with  which 
they  were  thought  to  be  (and  doubtless  were)  identical. 

The  bacilli  were  also  found  free  in  the  tissue,  surrounded 
by  areas  of  cellular  degeneration,  and  areas  of  the  latter  were 
sometimes  seen  about  blood  vessels  containing  bacilli. 
There  was  no  evidence  that  the  lymphatics  played  any  part 
in  the  process. 

Case  III,  —  In  my  case  ^  *  there  were  acute  fibrino- 
purulent  cerebro-spinal  meningitis  and  ependymitis  with 
multiple  cerebral  abscesses,  gas  cysts  of  the  cerebro-spinal 
membranes,  of  the  exudation,  of  the  cerebrum,  and  of  the 
liver ;  whh  gas  bubbles  in  the  sinuses  -and  meningeal  vessels, 
in  the  heart,  liver,  spleen,  kidneys,  and  peritoneal  cavity,  oc- 
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curring  in  a  man  who  died  seven  days  after  an  operation  for 
the  cure  of  an  urethro-perineal  fistula.  B.  aerogenes  cap- 
sulatus  was  found  in  pure  culture  and  large  numbers  in  the 
various  lesions.  For  full  descriptions  with  illustrations  of  the 
lesions  the  reader  is  referred  to  my  previous  article.    (L.  C.) 

Gas  cysts  occurred  about  the  abscesses  of  the  brain  and  in 
the  lenticular  nuclei. 

On  histological  examination  the  gas  cysts  of  the  exudate 
as  well  as  those  of  the  membranes  and  brain  contained  large 
bacilli.  The  cysts  of  the  brain  tissue  showed  simply  separa- 
tion and  compression  of  the  tissues.  There  was  absence  of  a 
lining  membrane  and  inflammatory  reaction.  None  of  the 
cysts  appeared  to  be  due  to  dilatation  of  the  blood  vessels, 
and  most  of  the  latter  did  not  contain  bacilli.  The  gas  for- 
mation probably  occurred  after  death. 

Case  IV.  —  In  a  second  case,  in  which  the  infection  atrium 
was  a  gastric  ulcer,  I  *  found  gas  cysts  of  the  brain  with  gen- 
eral gaseous  emphysema  of  the  subcutaneous  tissues,  the 
heart,  blood  vessels,  liver,  spleen,  kidneys,  and  stomach,  with 
bacteriatemia  due  to  B.  mucosus  capsulatus.  B.  aerogenes 
capsulatus  was  carefully  excluded,  by  examination  of  cover- 
slip  preparations,  sections  of  hardened  organs,  by  aerobic 
and  anaerobic  cultures  and  animal  experiments.  Gas  bub- 
bles occurred  in  all  the  cerebral  vessels  and  in  the  pia- 
arachnoid.  There  were  no  inflammatory  changes.  The 
internal  capsules  and  lenticular  nuclei  contained  numerous 
round  and  oval  smooth  walled  cysts,  varying  from  one  to 
twelve  millimetres  in  diameter. 

Histological  examination  showed  cavities  without  a  lining 
membrane,  due  to  separation  and  compression  of  the  brain 
tissue  without  necrosis  or  disintegration.  The  blood  vessels 
and  cysts  contained  large  numbers  of  small  pleomorphic 
bacilli  of  the  size  and  appearance  of  B.  mucosus  capsulatus. 

Case  V.  —  Summary.     Multiple  gas  cysts  of  the  cerebrum 
and  cerebellum  of  a  human  cadaver,  due  to  bacilli  morpho- 
ogically  identical  with  B.  aerogenes  capsulatus. 

The  brain  of  this  case  was  removed  from  a  cadaver  in  the 
dissecting  room  of  the  Western  Reserve  Medical  College; 
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and  hardened  into  formalin  before  section.  Nothing  is  known 
of  the  clinical  history  or  anatomical  findings,  and  no  case  of 
general  gaseous  emphysema  of  the  cadaver  has  been  observed 
in  this  dissecting  room.  I  owe  the  opportunity  of  studying 
this  brain  to  the  kindness  of  my  colleague,  Prof.  C.  A. 
Hamann.  Nothing  unusual  was  noticed  upon  the  surface  of 
the  brain,  which  was  given  to  a  student  for  study.  On  sec- 
tion, however,  the  organ  was  found  to  contain  a  large  number 
of  cavities,  and  Professor  Hamann  gave  me  the  specimen  for 
investigation.  Professor  Hamann  tells  me  that  similar  holes 
are  not  very  uncommonly  found  in  the  brains  of  dissecting- 
room  cadavers,  and  that  the  condition  is  usually  attributed  to 
imperfect  hardening. 

Description  of  the  brain.  The  organ  is  of  ordinary  size. 
The  convolutions,  sulci,  meninges,  and  the  structures  at  the 
base  are  normal  in  appearance.  Section  of  both  cerebral 
hemispheres  shows  great  numbers  of  holes,  cysts,  or  empty 
spaces  varying  from  a  pin's  point  to  three  centimetres  in 
diameter.  The  greater  number  are  between  two  and  five 
millimetres  in  diameter.  They  are  usually  round  or  oval  in 
outline,  but  some  are  very  much  elongated.  A  few  of  these 
cysts  are  situated  in  the  gray  matter  of  the  cortex.  They  are 
found  in  greatest  numbers  in  the  white  matter  throughout  the 
cerebrum,  which  in  many  places  s  simply  filled  with  small 
cavities,  many  of  which  communicate  with  each  other.  The 
internal  and  external  capsules  and  the  various  nuclei  are  filled 
with  similar  cysts.  All  of  these  cysts  are  empty  and  have 
smooth  walls.  Here  and  there  in  the  centre  of  the  hemi- 
spheres where  the  cysts  are  very  close  together  the  tissue  is 
soft  and  friable.  There  are,  however,  no  areas  of  abscess 
formation,  and  no  appearances  suggestive  of  inflammatory 
reaction  are  to  be  seen. 

The  cerebellum  contains  large  numbers  of  cysts  similar  to 
those  described  in  the  cerebrum.  The  cysts  are  most  nu- 
merous in  the  central  portion  of  the  organ.  The  ventricles 
appear  normal. 

Histological  examination  of  sections  of  various  portions  of 
the  brain  stained  with  hematoxylin  and  eosin,    methylene 
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blue  and  eosin,  and  with  Weigert's  fibrin  stain,  shows  in 
general  the  same  appearances  everywhere.  Three  varieties 
of  holes  or  cysts  can  be  made  out.  ( i )  Very  large  rounds 
oval  and  long  oval  cysts,  plainly  visible  to  the  naked  eye, 
and  measuring  from  one  to  thirty  millimetres  in  diameter ; 
(2)  small  cysts  the  size  of  a  pin*s  point  or  slightly  larger, 
which  can  be  seen  when  the  section  is  held  up  to  the  light ; 
and  (3)  cysts  of  microscopical  size. 

On  microscopical  examination  all  of  the  cysts  are  very 
much  alike ;  they  contain  no  lining  membrane,  but  are  simply 
spaces  or  holes  in  the  brain  tissue,  which  almost  cverwhere 
shows  no  discernible  change  except  condensation  from  pres- 
sure. The  walls  are  in  general  smooth,  but  in  some,  es- 
pecially some  of  the  small  ones,  the  outline  of  the  cyst  is 
irregular  and  jagged,  and  the  tissue  for  a  short  distance  is 
disintegrated,  does  not  stain,  and  the  nuclei  have  disappeared. 
This  appearance  is,  however,  quite  exceptional.  Along  the 
walls  of  the  cysts  of  all  sizes  and  appearances  there  are  va- 
riable numbers  of  bacilli,  which  occur  singly,  in  groups  of 
three  or  four,  and  in  large  or  small  clumps.  The  large 
clumps  are  always  elongated  and  stretched  along  the  cyst 
wall ;  they  are  never  found  in  round  or  oval  clumps  of  any 
size.  The  large  and  the  medium-sized  cysts  are  apparently 
quite  independent  of  blood  or  lymph  vessels,  but  many  of 
the  smaller  cysts,  and  especially  those  of  microscopic  size, 
bear  an  intimate  relation  to  the  blood  vessels.  Many  of 
them  arc  seated  to  one  side  of,  while  some  quite  surround, 
an  artery,  a  vein,  or  in  some  places  a  capillary.  In  these 
cases  it  is  evident  that  the  cyst  formation  is  due  to  dilatation 
of  the  perivascul^f  lymph  spaces.  In  many  places,  long 
oval  spaces  containing  bacilli  are  seen  at  one  side  of  arteries 
and  veins  cut  longitudinally.  In  some  places  the  lumina  of 
the  vessels  are  evidently  dilated,  and  in  some  of  them  they 
had  ruptured  and  opened  into  the  cysts. 

The  brain  tissue  in  general  is  remarkably  well  preserved. 
The  nuclei  of  the  ganglion  cells  and  of  the  glia  cells  stain 
well. 

Bacilli.     Bacilli  are  found  in  variable  numbers  in  arteries. 
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veins,  and  capillaries,  along  the  cyst  walls,  and  here 
and  there  are  small  clumps  in  the  tissues.  Most  of  the 
blood  vessels,  including  the  small  arteries,  are  filled  with 
bacilli,  and  are  often  crowded  with  them.  The  bacilli  in  many 
places  fill  the  lumina  of  the  blood  vessels ;  they  are  some- 
times, however,  collected  in  the  centre  and  sometimes  form 
a  wall  about  the  margin  of  the  vessels.  The  bacilli  are  every- 
where alike  and  are  in  pure  culture.  They  are  stout,  meas- 
uring 0.5  /*  in  their  transverse  diameter.  They  vary  con- 
siderably from  I  to  6  or  8  ft  in  length.  They  usually  have 
rounded  ends,  and  about  many  a  clear  halo  can  be  made  out. 
No  spores  or  capsules  can  be  made  out.  Morphologically 
the  bacilli  are  identical  with  B.  aerogenes  capsulatus. 

Case  VI,  —  Summary.  Multiple  small  cavities  in  the  white 
matter  of  the  frontal  and  parietal  lobes  and  internal  capsules 
of  the  cerebral  hemispheres  and  of  the  cerebellum,  containing 
bacilli  morphologically  identical  with  B.  aerogenes  capsulatus. 

A  man  aged  53  years,  a  patient  of  Dr.  La  Dow,  died  of 
arterio-sclerosis  April  8,  1900,  at  Warrensville,  Ohio.  The 
autop.sy  was  made  forty-eight  hours  after  death  by  Dr.  R.  G. 
Perkins.  The  weather  was  cold.  Anatomical  diagnosis: 
Arterio-sclerosis,  fibroid  myocarditis,  chronic  interstitial 
nephritis,  hydro-thorax.  Chronic  passive  congestion  of  all 
the  organs.  Cavities  of  the  brain  associated  with  the  presence 
of  Bacillus  aerogenes  capsulatus. 

The  body  was  cold,  fairly  well  preserved ;  rigor  mortis 
present.  The  skin  was  free  from  edema,  wounds,  or  abra- 
sions. The  subcutaneous  tissue  showed  no  gaseous  emphy- 
sema. On  section  no  gas  was  found  in  the  abdominal  or 
thoracic  cavities  and  organs  or  blood  vessels.  Aerobic  cult- 
ures from  the  various  organs  remained  sterile. 

Brain.  —  The  superficial  vessels  contained  no  gas  bubbles. 
The  arteries  were  thickened. 

At  the  autopsy,  incisions  into  the  brain  were  limited  to 
the  lateral  ventricles,  in  which  nothing  unusual  was  found. 
Complete  section  of  the  brain  was  reserved  until  after  it  was 
hardened  in  formalin,  when  on  examination  a  number  of 
smooth-walled  cavities  measuring  from  one  to  four  or  five 
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millimetres  in  diameter  were  found  in  the  white  matter  of  the 
frontal  and  parietal  lobes  and  the  internal  capsules  of  each 
side,  as  well  as  in  the  cerebellum.  These  cavities  were  oval 
or  round  in  outline.  On  microscopical  examination  they 
were  regular  in  outline,  without  a  lining  membrane,  their 
walls  being  composed  of  somewhat  compressed  brain  tissue. 
There  was  no  necrosis  or  disintegration,  and  the  neighbor- 
ing brain  tissue  stained  fairly  well.  Seated  at  one  side  of  many 
of  the  smaller  cavities  a  medium-sized  artery  or  vein  could  be 
made  out.  In  some  of  these  vessels  there  were  large  stout 
bacilli.  Similar  bacilli,  occurring  singly  and  in  pairs,  end 
to  end  and  in  clumps,  were  found  along  the  walls  of  the  cavi- 
ties, and  often  in  considerable  numbers  in  the  surrounding 
tissue,  and  in  the  blood  vessels  of  all  sizes.  Besides  the  large 
cavities,  there  were  some  of  microscopical  size  situated  about 
small  veins  and  arteries,  and  containing  similar  bacilli. 
There  was  no  inflammatory  reaction.  Many  of  the  cavities 
were  evidently  due  to  dilatation  of  perivascular  spaces. 

The  large  bacilli  were  present  in  pure  culture  and  in  large 
numbers.  They  stained  well  with  haematoxylin,  methylene 
blue,  and  Weigert's  fibrin  stain.  Spores  and  capsules  were 
not  found,  but  about  many  a  distinct  halo  could  be  made  out. 
Morphologically  they  were  identical  with  B.  aerogenes  cap- 
sulatus. 

I  am  well  aware  that  the  proof  that  the  bacilli  of  the  last 
two  cases  were  B.  aerogenes  capsulatus  is  not  absolutely  con- 
clusive, but  in  the  light  of  Reuling's  and  Herring's  case,  my 
own  previous  observations,  and  the  facts  that  aerobic  cultures 
were  negative  in  one  case  (Case  VI.),  the  morphological  and 
staining  characters  of  the  bacilli,  and  the  absence  of  knowl- 
edge of  other  bacilli  of  their  size  and  appearance  capable  of 
forming  gas  in  the  tissues,  I  feel  justified  in  believing  that 
these  bacilli  are  to  be  classed  with  B.  aerogenes  capsulatus. 

Small  cavities  are  not  infrequently  found  in  the  brains  of 
persons  dying  of  general  paralysis  of  the  insane  and  other 
chronic  diseases  of  the  central  nervous  system.  In  many  of 
these  cases  the  appearance  of  the  brain  has  been  likened  to 
that  of  **  Gruyere  "  cheese.     The  cavities  have  been  described 


THE   ORIGIN   OF  GAS   AND   GAS   CYSTS.  IIS 

as  being  round  or  oval  in  outline,  with  smooth  glistening 
walls,  often  traversed  by  a  blood  vessel  and  always  without 
a  lining  membrane.  They  varied  in  size  from  a  pin's  head 
to  a  pea  or  bean,  the  smaller  size  being  more  common. 
They  were  found  most  commonly  in  the  frontal  and  central 
portions  of  the  cerebral  cortex,  often  in  the  nuclei,  and  oc- 
casionally in  the  medulla  and  pons.  Lockhart  Clarke^  ( 1 870), 
H.  Obersteiner,  Jr.^  (1872),  Ripping®  (1874),  and  Schles- 
inger^  (1879),  attributed  them  to  dilatation  of  the  perivascular 
lymph  spaces.  Berkley*^  (1900),  without  mentioning  these 
cysts,  lays  stress  upon  dilatation  of  the  perivascular  lymph 
spaces  of  the  brain  due  to  cell  accumulation  and  pressure  in 
general  paralysis  of  the  insane. 

Arndt^*  regarded  them  as  due  to  shrinking  of  the  tissues  in 
the  process  of  hardening.  Schiile  ^^  calls  the  process  a  rarify- 
ing  encephalitis  due  to  the  distension  of  the  network  of  the 
neuroglia  on  account  of  lymph  stasis.  Weisinger^^  (1874) 
attributed  them  to  dilatation  of  the  pericellular  spaces  of  the 
neuroglia.  Atkins  "  (1876)  recognized  the  possibility  of  small 
cerebral  cysts  having  their  origin  in  the  dilatation  of  the  peri- 
vascular lymph  spaces,  but  thought  the  most  important  factor 
in  their  production  was  arterial  sclerosis  of  the  cerebral  vessels, 
leading  to  circumscribed  dilatation  of  small  vessels  with  trans- 
udation of  their  contents  into  the  neighboring  tissues,  com- 
pressing of  the  latter,  filling  up  of  the  perivascular  lymyh 
spaces,  and  infiltrating  the  adjacent  brain  tissue.  He  thought 
that  the  cyst-like  cavities  which  were  often  traversed  by  a 
vessel  were  produced  by  the  disintegration  of  these  elements 
and  called  the  process  "  cystiform  degeneration."  Gray  ^^  had 
previously  (1874)  suggested  that  the  cavities  of  a  brain  hav- 
ing the  "  Gruyere  cheese  "  appearance  were  due  to  absorp- 
tion of  the  nerve  cells  and  fibres  brought  about  by  pressure 
of  areas  of  induration.  None  of  these  authors  mention  gas 
cysts  or  gaseous  emphysema  of  the  organs. 

Savage  and  Hale  White  ^^  in  1884  exhaustively  discussed 
the  causes  of  **  holes  in  the  brain,"  which,  they  pointed  out, 
may  be  produced  in  a  variety  of  ways.  They  refer  to  the 
cases  of  two  general  paralytics  with  **  cystic  degeneration  " 
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of  the  kidneys,  liver,  lungs,  heart  muscle,  and  brain.  The 
renal  cysts  involved  either  glomeruli  or  tubules;  the  livers 
had  a  spongy  appearance,  their  cavities  were  apparently  due 
to  vacuolar  degeneration  of  the  liver  cells  and  were  not  con- 
nected with  the  bile  ducts ;  the  lung  cavities  were  circular, 
unconnected  with  bronchi,  arid  often  occurred  in  groups;  the 
cysts  of  the  heart  muscle  were  similar  to  those  of  the  other 
organs.  Some  of  these  cysts  contained  a  peculiar  amorphous 
material  which  stained  brightly  with  logwood ;  none  of  them 
showed  a  lining  membrane.  The  brains  contained  a  number 
of  cleanly  punched  out  cavities  without  lining  membranes  and 
closely  resembling  the  **  Gruyere  cheese  "  brain,  for  which 
they  state  many  pathologists  would  take  the  brains  of  these 
two  cases.  Savage  and  White  do  not  commit  themselves  to 
any  particular  explanation  of  the  origin  of  the  brain  cysts  in 
their  cases,  but  exclude  as  possible  causes  contraction  of  the 
neuroglia  and  dilatation  of  the  lymph  spaces ;  the  latter,  as 
we  have  seen,  being  the  most  common  interpretation  of  the 
cysts  in  the  *'  Gruyere  cheese "  brain.  They  suggest  the 
possibility  that  the  brain  cysts  of  their  cases  were  due  to 
degeneration  of  the  nervous  elements  and  describe  the  whole 
process  in  all  the  organs  under  the  title  of  "  universal  cystic 
degeneration."  They  fail  to  give  a  detailed  report  of  the 
autopsy  findings.  No  mention  is  made  of  the  presence  of 
gas  in  any  of  the  organs.  In  a  second  paper  Savage  and 
White  "  emphasize  the  point  that  the  cysts  of  the  livers  of  the 
cases  reported  in  their  previous  paper  were  due  to  vacuolar 
change  in  the  liver  cells  and  not  to  post  mortem  change  or 
to  dilatation  of  the  bile  ducts.  They  state  that  there  were 
no  bacilli  in  sections  of  these  livers,  and  that  livers  containing 
gas  cysts  of  bacterial  origin  fail  to  show  the  peculiar  vacuolar 
changes  found  in  these  cases.  They  argue,  therefore,  that 
the  cysts  of  the  brain,  liver,  and  other  organs  of  their  two 
cases  differed  entirely  in  their  origin  from  those  seen  in  post- 
mortem decomposition  of  organs.  They  also  describe  a 
specimen  of  the  "  Gruyere  cheese  "  brain,  the  cavities  of 
which  they  think  are  due  to  the  dilatation  of  the  perivascular 
lymph    spaces.      In   their    first    article    Savage    and    White 
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classify  the  various  conditions  causing  holes  in  the  brain  as 
follows : 

( I )  Depressions  on  the  surface  of  the  brain  resulting  from 
the  pulling  out  of  small  processes  of  adherent  membrane  in 
general  paralysis.  (2)  Contraction  of  sclerosed  neuroglia. 
(3)  Multiple  hydatids.  (4)  Etat  cribl^  of  Griesinger,  due 
to  extreme  congestion  of  the  cerebral  vessels-  (5)  Shrink- 
ing of  the  cerebral  convolutions.  (6)  Pressure  of  miliary 
aneurysms  upon  the  brain  substance.  (7)  Porencephalic 
cavities.  (8)  Gruyere  cheese  brain.  (9)  General  cystic 
degeneration  affecting  the  brain  with  other  viscera. 

There  can  be  no  doubt  that  cysts  of  the  brain  may  have 
their  origin  in  many  of  these  ways,  besides  in  the  degenera- 
tion and  necrosis  of  tumors  and  areas  of  hemorrhage,  and  by 
gas-forming  micro-organisms. 

It  is  very  difficult  to  classify  according  to  their  origin  the 
various  brain  cavities  described  in  the  literature.  Most  of 
them  occurred  in  the  brains  of  individuals  with  general  paral- 
ysis of  the  insane,  chronic  insanity,  idiocy,  and  epilepsy,  in 
many  cases  of  which  there  was  ample  opportunity  for  pres- 
sure upon  perivascular  lymph  spaces  by  cellular  exudations, 
and  vascular  dilatations,  and  degenerations  and  sclerosis, 
minute  hemorrhages,  etc.  In  the  case  reported  by  H.  Ober- 
steiner,  Jr.,^  there  was  a  gumma  of  the  medulla  about 
which  there  were  a  number  of  cavities  the  size  of  a  pin's 
head.  He  attributed  the  cyst  formation  to  dilatation  of  the 
perivascular  lymph  spaces,  some  of  which  were  plugged  with 
round  cells.  It  is  difficult  to  determine  the  part  played  by 
degeneration  of  the  brain  tissue  in  the  production  of  these 
cavities.  It  is  to  be  noted  that  none  of  the  observers,  until 
the  writer,  mention  the  presence  of  gas  in  the  brain  or  its 
vessels,  or  gaseous  emphysema  of  other  organs. 

It  is  a  striking  fact  that  the  illustrations  of  any  of  these 
cysts  apply  perfectly  for  the  gas  cysts  of  our  cases.  It  is 
impossible  to  decide  whether  the  cysts  of  any  of  these  cases, 
even  those  reported  by  Savage  and  White,  are  gaseous  in 
origin.  On  account,  however,  of  the  great  similarity  in  their 
gross  appearances  and  distribution   (especially  of  those  of 
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the  so-called  **  Gruyere  cheese  "  brain),  and  in  view  of  their 
relation  to  the  blood-vessels,  and  of  the  microscopical  appear- 
ance to  our  cases,  the  brain  cysts  of  many  of  these  cases  were 
probably  due  to  bacteria. 

Many  if  not  most  of  the  cysts  in  some  sections  from  our 
cases  are  situated  about  small  blood  vessels.  In  some  places 
a  blood  vessel  traverses  the  centre  of  the  cavity,  while  in 
others  it  is  pushed  to  one  side,  and  in  both  instances  the  cysts 
are  perivascular.  Here  and  there  in  the  sections  of  Case  V. 
there  are  dilatations  of  pericellular  spaces,  with  shrinkage  of 
the  ganglion  cells.  In  these  spaces,  however,  no  bacilli  are 
found.  The  main  difference  between  the  brain  cysts  of  the 
older  writers  and  those  described  by  Reuling  and  Herring 
and  the  writer,  is  that  the  former  almost  invariably  occurred 
in  brains  the  seat  of  the  changes  of  general  paralysis  of  the 
insane  or  other  chronic  nervous  diseases,  while  the  latter  were 
free  from  chronic  lesions,  and  showed  no  changes  but  the 
cysts  (except  acute  meningitis  and  brain  abscess  *in  Case  III. 
of  my  series),  and  the  presence  of  numbers  of  bacilli  in  the 
blood  vessels  and  about  the  walls  of  many  of  the  cysts. 

There  can  be  no  question  that  the  gas  in  the  cerebral 
vessels  and  disorganized  brain  of  Case  II.  were  due  to  the 
bacilli  found. 

Summary. 

(i.)  Of  the  five  recorded  cases  of  brain  cysts  proved  to 
be  caused  by  bacteria,  four  were  due  to  B.  aerogenes  cap- 
sulatus,  and  one  to  B.  mucosus  capsulatus. 

(2.)  In  the  two  cases  of  gas  in  the  blood  vessels  of  the 
brain  (and  in  the  disorganized  brain  tissue  of  one  of  them), 
in  association  with  general  gaseous  emphysema  reported  in 
this  article,  B.  aerogenes  capsulatus  was  present  in  pure 
culture  in  one,  and  with  B.  mucosus  capsulatus  in  the  other. 

(3.)  While  it  is  impossible  to  determine  what  proportion  of 
brain  cysts  unassociated  with  hemorrhages,  atrophy  or  non- 
development  of  brain  tissue  and  the  disintegration  of  tumors, 
described  by  previous  writers,  were  due  to  gas-producing 
micro-organisms,  the  scat,  descriptions,  and  illustrations  of  the 
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cysts  in  many  of  these  cases  correspond  in  a  remarkable 
manner  to  those  of  the  gas  cysts  of  the  brain  described  by 
Reuling  and  Herring  and  myself. 

(4.)  More  frequent  and  more  careful  examination  of  the 
brain  at  autopsy,  especially  in  cases  of  general  gaseous  em- 
physema, will  probably  show  that  gas  cysts  of  this  organ  are 
more  common  than  is  generally  supposed. 
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REPORT  OF  NINE  CASES  OF  INFECTION  WITH 

BACILLUS  PYOCYANEUS. 

HoGER  G.  Perkins. 
{Demonstrator  of  Pathology ^  Western  Reserve  University,     Resident  Pathologist 

to  the  Lakeside  Hospital,  Cleveland,) 

(Prom  the  Pathological  Laboratories  of  Western  Reserve  University  and  Lakeside 

Hospital,  Cleveland.) 

The  presence  of  a  blue  or  green  color  in  the  pus  of  vari- 
ous suppurative  lesions  was  noted  long  before  the  isolation 
of  the  organism  which  produced  this  pigment,  and  since  its 
discovery  there  have  been  many  reports  of  its  presence  in  a 
variety  of  pathological  conditions.  None  the  less,  its  occur- 
rence is  not  so  frequent  as  to  be  unworthy  of  notice,  espe- 
cially when  the  infection  atrium,  the  lesion,  or  the  distribution 
is  an  unusual  one  for  this  organism. 

In  the  following  summary  of  the  literature  on  B.  pyocy- 
aneus  up  to  the  present  time  such  references  as  are  not 
otherwise  noted  can  be  found  in  the  articles  of  Lartigau, 
Blumer,  and  Barker.* 

The  relation  of  B.  pyocyaneus  to  the  blue  or  green  color- 
ing matter  found  at  times  in  suppurating  wounds  was  first 
established  by  Gessard,  and  the  organism  was  for  some  time 
considered  merely  as  a  saprophyte.  It  has  been  described 
as  such,  —  unrelated  to  any  pathological  lesions,  —  in  the 
saliva  by  Pansini,  in  the  sputum  by  Frisch,  in  cultures  from 
the  nqge  and  throat  by  Gorham,^  in  the  stomach  by  Abelous, 
and  in  the  sweat  by  Eberth  and  Audovard.  Its  frequency 
in  suppurating  wounds  in  comparison  with  other  organisms 
is  but  small,  as  shown  by  Jakowski,  who  found  it  only  twice 
in  200  cases. 

Its  definite  relation  to  pathological  processes  was  first  well 
established  by  Charrin,  thougn  Ledderhose  had  previously 
made  experiments  on  animals.  B.  pyocyaneus  has  been 
found  in  skin  lesions,  usually  of  an  ecthymatous  type,  by 
Barker,  Ehlers,   Hitschman   and   Kreibisch,^  Karlinski,  Oet- 
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linger,  Jadkewitsch,  and  Triboulet ;  in  furuncles  of  the  ex- 
ternal auditory  meatus  by  Maggiora ;  in  acute  otitis  media 
by  Babes,^^  Gruber,*  Harbitz,'^  Kossel,  Maggiora  and  Grade- 
nigb,  Martha,  Pes  and  Gradenigo,  and  in  chronic  otitis  media 
in  nine  cases  by  Kanthack;^  also  in  panophthalmia  by 
Sattler  J  Its  presence  in  lesions  of  the  respiratory  tract  has 
been  reported  in  ozsena,  with  other  organisms,  by  Walter 
Stein  ;^  in  acute  angina  simulating  diphtheria  by  Blumer; 
in  bronchiectasis  by  Barker;  in  broncho-pneumonia  by 
Barker  and  Monnier ;  in  gangrene  of  the  lung,  in  association 
with  cocci,  by  Hirschler  and  Terray;^  and  in  tuberculous 
cavities  by  Koch.  In  the  digestive  tract  it  has  been 
described  in  noma  by  Monnier ;  in  carious  teeth  by  Ar- 
kovy;^°  in  oesophageal  lesions  by  Barker;  in  ulcerative 
gastritis  by  WoUstein ;  "  in  cholera  nostras  by  Pottien ; "  in 
diarrhoeas  of  infants  by  Booker,  Neumann^  Williams,  Thier- 
celin  and  Lesage;  in  dysentery  by  Barker,  Bertrand  and 
Baucher,  Calmette,  Lartigau,  and  Maggiora ;  in  appendicitis, 
associated  with  staphylococcus  aureus,  by  Kelly .^'  Pyocy- 
aneus  infections  of  the  serous  membranes  have  been  found 
by  Lartigau  in  the  pleura,  and  Barker  and  Ernst  in  the  peri- 
cardium. Barker  and  Lartigau  in  the  peritoneum.  In  lesions 
of  the  synovial  membranes  it  has  been  found  in  prepatellar 
bursitis  by  Schiirmayer,**  and  in  joints,  associated  with  the 
tubercle  bacillus,  by  Pawlowsky.^*  Barker  and  Blum^*  have 
described  cases  of  acute  endocarditis,  with  general  distribu- 
tion throughout  the  body.  In  the  urinary  tract  the  organism 
has  been  found  in  cystitis,  both  acute  and  chronic,  by  Barker, 
Bernhardt,"  Brown,^*  Jadkewitsch,  Le  Noir,  McWeeny," 
Motz,  and  in  infections  of  the  ureters  and  kidneys  by  Bar- 
ker, in  association  with  B.  proteus  vulgaris  by  Blumer  and 
Lartigau.  It  was  found  in  two  cases  of  liver  abscess  by 
Kruse  and  Pasquale,  and  in  chronic  mastitis  by  Charrin. 
In  the  femarle  genital  tract  Barker  found  it  in  a  case  of 
ovarian  abscess,  Laplace  ^  in  six  cases  of  endocervicitis  asso- 
ciated with  the  pyogenic  cocci,  and  Charrin  in  one  case  of 
puerperal  sepsis.  Four  cases  of  pyocyaneus  meningitis  are 
reported   by  Honl,    Kossel,   Pesina,    and  Councilman,^^  the 
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last  case  in  association  with  staphylococci.  Primary  infec- 
tion of  the  umbilical  cord  with  this  organism  was  found  in 
one  case  by  Babes.  Two  cases  are  reported  by  Karlinski,  in 
which  the  bacillus  was  found  in  cases  of  pyemia,  each  time 
in  association  with  staphylococcus  aureus.  Jadkewitsch  re- 
ports one  case  of  the  nervous  type  of  infection  with  pyocya- 
neus. 

Cases  of  general  infection,  usually  secondary  to  some  pri- 
mary lesion,  in  which  B.  pyocyaneus  was  found  in  wide  dis- 
tribution are  reported  by  Barker,  Blum,  Calmette,  Ehlers, 
Finkelstein,  Karlinski,  Krannhals,  Lartigau,  Monnier,  Neu- 
mann, Oettinger,  Williams  and  Cameron,  and  Wollstein. 

In  the  last  three  years  the  writer  has  met  with  B.  pyocya- 
neus in  nine  cases.  Six  of  these  occurred  in  the  routine 
examinations  of  cultures  from  217  autopsies  at  Lakeside 
Hospital,  and  3  in  patients  outside  the  hospital.  In  800 
autopsies  at  the  Johns  Hopkins  Hospital  the  organism  was 
cultivated  only  1 1  times,  making  the  average  frequency  in 
1,017  autopsies  about  one  in  60,  or  1.66  per  cent.  Cases  I. 
and  II.  show  a  portal  of  entry  described  only  once,  by  Char- 
rin,  the  uterine  mucosa  in  puerperal  septicaemia,  together 
with  the  presence  of  the  bacillus  in  internal  and  presumably 
secondary  purulent  lesions,  one  of  which  has  been  recorded 
four  times,  and  one  twice. 

Case  /.  —  Puerperal  septicaemia  with  fibrino-purulent  en- 
dometritis and  purulent  cerebro-spinal  meningitis  and  epen- 
dymitiswith  the  presence  of  B,  pyocyaneus  in  pure  culture  in 
the  cerebro-spinal  exudates  and  in  the  liver,  and  in  the  uterus 
in  assQciation  with  staphylococci. 

This  case  gains  additional  interest  from  the  presence  of  a 
well-marked  glycosuria,  apparently  central  in  origin,  due 
perhaps  to  irritation  of  the  diabetic  centre  in  the  floor  of  the 
IV.  ventricle.  The  areas  of  Langerhans  in  the  pancreas 
showed  none  of  the  lesions  described  by  Opie  ^^  in  cases  of 
pancreatic  diabetes,  nor  were  any  other  lesions  of  the  pan- 
creas noted  in  microscopical  examination. 

Clinical  Brief,  —  G.  C.  Female,  25  years  old.  Entered  the 
Lakeside  Hospital  Dec.  23,  19CK),  complaining  of  se^re  pains 
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in  the  limbs,  back,  and  head,  especially  in  the  cervical  spine 
and  in  the  occiput.  There  was  no  family  history  of  tubercu- 
losis. The  patient  had  had  whooping  cough,  diphtheria,  in- 
fluenza, and  typhoid  fever,  but  none  of  these  recently.  Six 
weeks  previous  to  admission  she  had  had  a  miscarriage,  and 
there  had  been  discharge  from  the  vagina  ever  since,  though 
she  was  not  conscious  of  any  fever. 

Physical  examination  of  the  chest  and  abdomen  revealed 
nothing  of  importance.  Vaginal  examination  showed  a  soft, 
somewhat  enlarged  uterus,  with  a  foul-smelling  discharge  from 
the  cervix.  The  urine  contained  a  trace  of  albumen,  with  a 
few  casts,  and  gave  a  well-marked  sugar  test  with  Fehling's 
solution.  The  presence  of  sugar  persisted  till  death.  The 
blood  on  admission  showed  72  per  cent,  of  haemoglobin,  and 
a  leucocytosis  of  14,000,  which  increased  to  32,000  the  day 
before  death.  The  temperature  on  admission  was  100.5*  C. 
and  varied  from  96®  to  103.2**,  the  last  taken  being  103". 
The  pulse  on  admission  was  90,  but  it  rose  steadily,  reaching 
180  the  day  before  death.  The  patient  complained  of  much 
pain,  and  had  marked  opisthotonos  and  inequality  of  the 
pupils.  She  became  rapidly  worse,  sank  into  a  comatose 
condition,  and  died  eight  days  after  admission.  Her  condi- 
tion was  never  such  as  to  admit  of  any  operation.  Clinical 
diagnosis:  meningitis,  probably  tubercular.  The  autopsy 
was  held  19  hours  after  death,  the  body  having  been  in  cold 
storage  at  o**  C. 

Pathological  Brief,  —  Anatomical  diagnosis.  Fibrino- 
purulent  endometritis  after  abortion.  Fibrino-purulent 
cerebro-spinal  meningitis  and  ependymitis,  with  the  presence 
of  B.  pyocyaneus  in  the  uterine  and  cerebro-spinal  exudates. 
Congestion,  oedema,  emphysema,  and  atalectasis  of  the  lungs. 
Cloudy  swelling  of  the  liver  and  kidneys.  Corpus  luteum  of 
pregnancy  in  the  left  ovary.  General  chronic  passive  con- 
gestion. 

The  abdominal  and  thoracic  organs  showed  nothing  of 
present  interest.  There  was  no  peritonitis.  The  left  ovary 
showed  a  corpus  luteum  of  pregnancy.  The  tubes  were  ap- 
parently normal.     The   uterus  was  rather  large,   soft,   and 
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filled  with  an  exceedingly  foul-smelling  brownish  semi-fluid 
material.  At  the  upper  right-hand  side  of  the  uterine  cavity 
just  below  the  cornu  there  was  an  adherent  mass  i  X  i  x  .5 
cm.  in  size,  soft  and  necrotic,  suggesting  placental  remains. 
Examination  of  the  head  showed  no  abnormality  in  scalp  or 
skull.  The  vertex  and  the  ventral  portions  of  the  brain  were 
negative,  the  base  was  covered  with  a  thick  yellowish-white 
purulent  exudate,  rather  firm  in  consistency,  filling  up  all  the 
crevices  of  the  lower  surface. 

It  extended  from  the  ventral  border  of  the  pons,  dorsally 
to  the  medulla  and  cord,  and  down  the  cord  to  its  extreme 
lower  end.  Examination  of  the  ventricles  showed  purulent 
fluid  with  a  heavy  sediment  of  pus,  but  no  adherent  exudate, 
the  process  being  apparently  of  later  date  than  that  on  the 
surface  of  the  brain.  All  the  ventricles  were  involved.  The 
sinuses  showed  no  thrombi  or  other  changes.  None  of  the 
exudates,  either  uterine  or  cerebral,  showed  any  blue  or 
green  color. 

Cultures  were  taken  as  is  usual  in  our  autopsy  routine  from 
all  the  organs  and  all  the  pathological  exudates.  Coverslips 
were  made  from  the  uterus,  the  meninges,  and  the  ventricles. 
Coverslips  from  the  uterus  showed  a  large  variety  of  organ- 
isms including  cocci  and  numerous  slender  bacilli,  staining 
irregularly  with  methylene  blue;  a  few  large  stout  bacilli  were 
also  present.  Coverslips  from  the  meningeal  exudate  and 
from  the  ventricles  showed  numerous  long,  rather  slender 
bacilli  which  showed  a  marked  tendency  to  irregular  staining, 
after  the  manner  of  the  Klebs-Loeffler  bacillus,  to  which  they 
bore  a  close  resemblance. 

Cultures  from  the  heart,  spleen,  and  kidneys,  kept  at  37**  C. 
for  48  hours,  showed  no  growth.  Cultures  from  the  lung 
showed  fairly  numerous  colonies  of  a  large,  unidentified  coc- 
cus, not  pathogenic  for  rabbits.  Cultures  from  the  base  of 
the  brain,  from  the  ventricles,  and  from  the  spinal  cord 
showed  very  numerous  colonies,  those  on  the  surface  large, 
spreading,  blue  in  color,  many  with  a  rather  concentric  ap- 
pearance. Homogeneous  under  the  low  power.  The  col- 
onies in  the  depth  were  opaque  and  yellowish.     The  plates 
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had  a  strong,   sickly,  sweet   odor,    resembling  that  of  the 
pyocyaneus  group. 

Cultures  from  the  liver  showed  a  few  colonies  of  the  same 
type. 

Cultures  from  the  uterus  showed  a  variety  of  colonies, 
most  numerous  of  which  were  colonies  like  those  in  the 
brain  and  liver  plates,  associated  with  colonies  of  the  yellow 
and  white  staphylococci.  The  plate  had  an  odor  similar  to 
the  plates  from  the  brain  and  cord. 

Coverslips  from  these  colonies  showed  rather  long  bacilli, 
staining  irregularly  with  Loeffler's  methylene  blue,  many  of 
them  with  slightly  clubbed  ends.  Examination  by  the  hang- 
ing-drop method  showed  no  motility. 

Transplantations  were  made  into  various  media,  with  the 
result  that  the  growths  and  characteristics  changed  materially, 
until  the  third  and  fourth  generations,  since  when  no  change 
has  been  noted. 

The  first  generation  showed  no  color,  no  motility,  and  very 
slight  liquefactive  powers,  but  with  successive  transplanta- 
tions the  color  became  a  dark  green,  the  motility  became 
marked,  and  the  power  of  liquefaction  increased,  until  now 
the  cultures  answer  well  to  the  usual  descriptions  of  B. 
pyocyaneus. 

Throughout  the  cerebro-spinal  tract  and  in  the  uterus,  two 
varieties  were  isolated,  both  forming  green  pigment,  and 
only  differing  from  one  another  in  the  vigor  of  their  growth, 
and  in  their  chemical  activities.  The  liver  colonies  all  be- 
longed ^o  one  variety. 

The  essential  cultural  characteristics  of  both  organisms 
were  as  follows,  in  24-hour  cultures : 

Glycerin  agar.  Grayish-green,  moist,  translucent  growth 
with  wavy  edges;  water  of  condensation  cloudy,  greenish, 
medium  uniformly  light  green.  Growth  to  bottom  of  stab, 
no  gas. 

Glucose.     Same.     No  gas. 

Bouillon.  Ijght  green  color  with  well  marked  fluores- 
cence, distinct  viscidity,  grayish  scum  on  surface,  medium 
cloudy  throughout ;   no  sediment. 
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Litmus  milk.     Reaction  unchanged. 

Human  blood  serum.  Medium  greenish.  The  growth 
lies  in  a  trench  made  by  beginning  liquefaction. 

Gelatin.     No  liquefaction. 

Potato.  Light  brown  growth;  water  of  condensation 
cloudy,  potato  not  discolored;  sickly,  sweet  odor  well 
marked. 

In  cultures  two  to  twelve  days  old,  both  milk  and  blood 
serum  were  peptonized  without  change  of  reaction,  the 
filtered  solution  giving  the  Biuret  test  for  peptone ;  gelatin 
tubes  were  liquefied  completely  in  10  to  12  days,  the  lique- 
faction early  reaching  the  sides  of  the  tube,  the  growth  on 
potato  became  more  markedly  green,  and  the  odor  on  all 
media  was  more  distinct. 

CoversHps  from  the  cultures,  after  the  second  generation, 
showed  short  rather  oval  bacilli  i.o  to  1.5  /a  in  length,  by  0.33 
to  0.50  /A  in  width,  which  were  actively  motile  and  decolorized 
by  Gram's  method.  Owing  to  the  depth  of  the  color,  and  to 
the  change  of  the  blue  to  red  when  acidulated,  the  indol  test 
was  difficult  of  demonstration,  but  it  was  thought  that  a  posi- 
tive reaction  was  obtained  in  the  earlier  generations,  though 
not  later,  agreeing  with  Jordan's  observations.**  Extraction 
with  CHCls  revealed  the  presence  of  pyocyanin  in  large 
amount. 

Microscopical  Descriptions,  —  The  liver  and  spleen  showed 
well-marked  congestion  and  cloudy  swelling.  The  pancreas 
showed  no  changes,  either  in  the  areas  of  Langerhans,  or 
elsewhere.  The  other  abdominal  and  thoracic  organs  showed 
nothing  of  present  interest.  The  uterus  was  markedly  con- 
gested, the  mucosa  was  lost  in  places,  and  covered  with  a 
thick,  fibrinous  exudate,  containing  numerous  polymorpho- 
nuclear leucocytes  and  plasma  cells.  Large  numbers  of 
short,  slender  bacilli  were  seen  together  with  a  smaller  number 
of  cocci  and  some  few  large,  stout  bacilli  with  rounded  ends. 
The  infiltration  with  cells,  and  the  presence  of  the  slender 
bacilli,  extended  to  a  considerable  depth  below  the  mucosa. 

Sections  through  the  meninges  and  through  the  under- 
lying tissues  of  the  brain  and   cord  showed  a  thick  fibrino- 
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purulent  exudate,  apparently  firmly  adherent  to  the  tissue  be- 
neath. The  exudate  next  to  the  nervous  tissue  was  composed 
of  large  numbers  of  plasma  cells,  with  some  small  round  cells, 
and  occasional  eosinophils  and  mast  cells.  Further  out  the 
exudate  was  more  acute  in  character  and  was  composed 
chiefly  of  polymorphonuclear  leucocytes.  Fibrin  was  pres- 
ent only  in  small  amount.  Staining  with  Weigert's  fibrin 
stain  showed  no  bacteria,  but  eosin  and  methylene  blue 
brought  out  a  small  number  of  slender  bacilli,  with  a  rather 
irregular  stain.  The  brain  and  cord  beneath  the  exudate 
showed  a  well-marked  chronic  inflammatory  reaction,  the 
vessels  were  surrounded  with  an  infiltration  of  small  round 
cells,  and  no  polymorphonuclear  leucocytes  or  bacteria  were 
noted  in  the  tissues.  Sections  through  the  walls  of  the  lateral 
ventricle  showed  a  purulent  exudate  without  fibrin,  and  a 
well-marked  infiltration  of  the  tissue  in  the  neighborhood, 
with  fibrinous  thrombi  in  the  small  veins.  A  moderate  num- 
ber of  bacteria  was  found  both  in  the  exudate  and  in  the 
brain  substance,  closely  resembling  the  organisms  seen  in  the 
meningeal  exudate. 

Animal  Experiments, —  Inoculations  of  guinea  pigs  gave  no 
result.  A  rabbit  inoculated  at  the  root  of  the  ear  with  i  c.c. 
of  a  24-hour  bouillon  culture  died  in  two  weeks  with  exten- 
sive subcutaneous  abscess  formation,  from  which  B.  pyocy- 
aneus  was  recovered. 

Case  II,  —  Puerperal  septicaemia,  with  purulent  endome- 
tritis, broncho-pneumonia  with  abscess  formation  in  the  con- 
solidated areas.  B.  pyocyaneus  was  found  in  pure  culture  in 
the  uterus,  and  associated  with  a  small  number  of  large,  un- 
identified bacilli  in  the  lungs. 

Clinical  Brief.  —  Negress,  2 1  years  of  age.  Died  Sept.  28, 
1899,  in  the  service  of  Dr.  Hoover  at  the  City  Hospital  of 
Cleveland,  a  few  days  after  admission.  The  only  history  ob- 
tainable was  that  of  a  full  term  delivery  six  weeks  previous 
to  admission,  and  the  onset  of  chills  and  fever  a  few  days 
after  the  birth  of  the  child. 

Clinical  Diagnosis,  —  Puerperal  infection.  Thrombosis  of 
pulmonary   arteries,   broncho-pneumonia    and    multiple  ab- 
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scesses  of  both  lungs.  Acute  splenic  tumor.  Cloudy  swell- 
ing and  fatty  degeneration  of  the  liver  and  kidneys,  with 
acute  parenchymatous  nephritis. 

Lungs,  —  There  was  marked  oedema  with  multiple  areas 
of  recent  broncho-pneumonia,  varying  considerably  in  size. 
Some  of  these,  from  2-3  cm.  in  diameter,  showed  central  soft- 
ening with  the  formation  of  small  cavities  containing  foul-smell- 
ing, grayish-yellow  pus.  This  condition  involved  the  entire 
right  lung,  but  only  the  lower  lobe  of  the  left  lung.  Both 
pulmonary  arteries  showed  recent,  non-adherent,  grayish-red 
thrombi  in  their  branches. 

Uterus,  —  Somewhat  enlarged,  endometrium  dark  red  in 
color,  but  without  fibrinous  exudation.  The  other  organs 
showed  nothing  of  present  interest.  No  gas  was  found  in 
any  organ. 

Coverslips  from  the  lungs  in  the  consolidated  areas,  and 
from  the  uterus  showed  numerous  small,  rather  slender  bacilli, 
and  some  large,  stout  bacilli.  Aerobic  cultures  were  made 
from  the  various  organs,  but  all  remained  sterile  save  those 
from  the  uterus  and  lungs.  Cultures  from  both  of  these 
showed  a  slender  bacillus  which  stained  by  Gram's  method 
and  was  actively  motile.  It  peptonized  milk  without  forma- 
tion of  acid,  and  was  otherwise  similar  to  the  organism  found 
in  Case  I. 

Microscopical  Description,  — Uterus.  The  mucosa  was  lost 
for  the  most  part.  The  underlying  tissues  were  deeply  in- 
filtrated with  polymorphonuclear  leucocytes,  and  with  a  large 
number  of  small,  rather  oval  bacilli.  On  the  surface  of  the 
mucosa  these  bacilli  were  associated  with  a  few  large,  stout 
bacilli  with  rounded  ends. 

Sections  from  the  consolidated  areas  of  the  lungs  showed 
well-marked  broncho-pneumonia.  The  alveoli  were  filled 
with  an  exudate  composed  of  polymorphonuclear  leucocytes, 
with  here  and  there  a  small  amount  of  fibrin.  In  numerous 
areas  the  alveolar  walls  were  broken  down,  with  formation 
of  small  abscesses,  filled  with  polymorphonuclear  leucocytes, 
many  of  which  showed  marked  nuclear  fragmentation.  Sec- 
tions stained  with  eosin  and   methylene  blue  showed  very 
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large  numbers  of  bacteria,  of  which  a  few  were  large  and 
stout  with  rounded  ends,  but  most  of  which  were  slender, 
some  much  longer  than  others,  many  showing  a  slight  curve. 
They  stained  irregularly  with  methylene  blue,  and  sharply 
by  Gram's  method.  They  occurred  in  greatest  numbers  in 
and  about  the  abscesses,  though  present  everywhere  in  the 
consolidated  areas. 

Case  III,  —  Scirrhus  carcinoma  of  the  pylorus,  gastroen- 
terostomy, with  subsequent  (cecal  fibrino-purulent  peritonitis. 
B.  pyocyaneus  was  present  in  pure  culture  in  the  peritoneal 
exudate. 

Clinical  Brief.  —  H.  S.  Male,  30  yrs.  old.  Admitted  to 
Lakeside  Hospital  for  gastro-enterostomy  operation  for  car- 
cinoma of  pylorus.  Post- operative  peritonitis  developed, 
with  death  as  a  result. 

Anatomical  Diagnosis,  —  Scirrhus  carcinoma  of  stomach 
with  metastases  in  liver  and  in  mesenteric  lymph  glands, 
fibrino-purulent  peritonitis,  sero-fibrinous  pleurisy,  and  peri- 
carditis. Chronic  adhesive  apical  pleurisy  with  chronic 
fibroid  apical  tuberculosis  and  apical  tubercular  pneumonia ; 
congestion  and  emphysema  of  lungs  with  unresolved  pneu- 
monia; congestion  of  liver,  spleen,  and  kidneys;  fatty  liver, 
interstitial  splenitis,  cloudy  swelling  of  kidneys.  Healed 
gastro-enterostomy  and  recent  gastro-enterostomy,  with  gas- 
tro- peritoneal  fistula. 

The  organs  showed  the  changes  noted  in  the  anatomical 
diagnosis.  The  peritoneum  contained  1,500  c.c.  of  yellow 
fluid,  containing  many  fibrin  flakes,  and  having  a  markedly 
fecal  odor. 

Coverslips  and  cultures  from  the  pneumonic  areas  in  the 
lungs  and  from  the  pleura  and  pericardium,  showed  diplo- 
coccus  lanceolatus  in  pure  culture.  Coverslips  from  the 
peritoneal  cavity  showed  large,  stout  capsulated  bacilli  and 
small,  slender  bacilli,  staining  irregularly  with  methylene 
blue.  Cultures  showed  a  short,  slender  bacillus,  actively 
motile,  which  decolorized  by  Gram.  It  peptonized  milk 
with  acid  reaction  and  coagulation,  and  bore  a  close  resem- 
blance to  the  organisms  previously  described. 


B.   PYOCYANEUS.  29I 

Case  IV,  —  Acute  orchitis  in  typhoid  (  ?)  fever  with  the 
presence  of  B.  pyocyaneus  in  pure  culturcin  the  testicle. 

Clinical  Brief,  —  Male,  white,  27  years  old.  Admitted 
to  the  City  Hospital  with  a  mild  case  of  supposed  typhoid 
fever.  A  few  days  after  admission,  one  testicle  became 
large  and  tender,  and  the  patient  was  transferred,  to  the  ser- 
vice of  Dr.  C.  A.  Hamann,  who  did  an  orchidectomy.  There 
was  no  actual  purulent  exudate,  but  the  tissue  was  markedly 
softened. 

Pathological  Brief,  —  Cultures  were  made  and  studied  at 
the  Pathological  Laboratory  of  Western  Reserve  University, 
and  showed  a  pure  growth  of  an  actively  motile,  slender 
bacillus  which  decolorized  by  Gram's  method.  Litmus  milk 
was  rapidly  peptonized  without  change  in  reaction,  and  the 
general  cultural  characteristics  closely  resembled  those  of 
the  organisms  described  in  the  previous  cases.  Microscop- 
ical sections  of  the  testicle  and  epididymis  showed  well- 
marked  purulent  infiltration,  with  the  presence  of  large 
numbers  of  eosinophiles  and  a  few  mast-cells. 

Case  V,  —  Pustular  eruption  of  an  ecthymatous  type  on 
the  inner  surfaces  of  the  thighs,  with  the  presence  of  B. 
pyocyaneus  in  pure  culture. 

Negro,  40  years  old.  Admitted  to  the  City  Hospital  in 
1 898,  with  enlarged  glands  in  the  neck,  groins,  and  axillse, 
and  a  pustular  ecthymatous  eruption  on  the  inner  surfaces 
of  the  thighs.  A  clinical  diagnosis  of  glanders  was  made 
and  cultures  were  taken  from  the  pustular  lesions.  These 
cultures  were  studied  at  the  Pathological  Laboratory  of  West- 
ern Reserve  University;  they  showed  a  pure  culture  of  a 
short  bacillus,  rather  slender,  and  often  occurring  in  thread- 
like forms,  —  by  Gram's  method,  and  actively  motile.  The 
growths  on  .the  various  media  closely  resembled  those  of  the 
organisms  in  the  previous  cases.     Diagnosis  B.  pyocyaneus. 

Case  VI,  —  Abscesses  about  seventh  rib  of  the  left  side 
and  in  the  left  elbow  joint,  with  the  presence  of  B.  pyocyaneus 
in  pure  culture  in  both  abscesses. 

Clinical  Brief  —  Male,  30  years.  Admitted  to  the  medi- 
cal wards  of  Lakeside  Hospital,  Oct.  10,  1899.     He  had  just 
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had  pneumonia,  and  physical  examination  showed  the  pres- 
ence of  fluid  in  hrs  chest.  Shortly  after  admission  a  fluctu- 
ating area  was  noted  in  the  left  axilla  about  the  seventh  rib, 
and  he  soon  developed  an  acute  arthritis  of  the  left  elbow 
joint.  He  was  transferred  to  the  surgical  service  for  opera- 
tion,  and  both  abscesses  were  opened.  They  contained 
large  quantities  of  greenish,  foul-smelling  pus,  and  no  con- 
nection between  the  abscess  about  the  rib,  and  the  pleural 
cavity  could  be  found.  The  patient's  temperature  continued 
at  about  I02^  with  a  pulse  of  112,  and  upward,  and  he  died 
a  few  days  later.     Autopsy  was  refused. 

Pathological  Brief,  —  Coverslips  from  both  abscesses 
showed  short,  slender  bacilli.  Cultures  showed  a  short, 
slender  bacillus,  motile,  decolorizing  by  Gram's  method  and 
closely  resembling  the  organisms  described  in  the  previous 
cases.  Resection  of  a  rib  in  the  floor  of  the  abscess  showed 
that  there  was  no  empyema,  but  a  sub-acute  fibrinous  pleu- 
risy. The  mode  of  examination  forced  upon  us  made  cult- 
ures from  the  pleural  cavity  impossible. 

Case  VIL  —  Acute  diarrhoea.  Broncho-pneumonia.  Gen- 
eral congestion  of  organs.  Presence  of  B.  pyocyaneus  in 
small  numbers  in  all  the  organs. 

Clinical  Brief,  —  Male,  black,  4  months  old.  The  patient 
had  had  diarrhoea  for  a  week,  with  numerous  green  dejec- 
tions. He  also  had  frequent  spasms,  almost  amounting  to 
convulsions,  since  the  onset  of  the  disease.  The  abdomen 
was  tender  and  the  peristalsis  was  violent.  The  child  became 
rapidly  emaciated  and  died  of  asthenia. 

Pathological  Brief,  —  Anatomical  Diagnosis.  Congestion, 
atalectasis,  broncho-pneumonia  of  lungs;  congestion  and 
fatty  degeneration  of  liver ;  congestion  of  spleen  and  kidneys 
and  of  gastro-intestinal  tract. 

Cultures  from  the  various  organs  showed  small  numbers 
of  colonies  of  a  bacillus  which  was  motile,  decolorized  by 
Gram's  method,  and  otherwise  resembled  the  bacilli  found  in 
previous  cases.  Unfortunately  no  cultures  were  made  from 
the  intestines. 

The  organs  showed  cloudy  swelling  and  congestion,  and 
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the  mucosa  of  the  stomach  and  intestines  showed  well  marked 
congestion,  but  no  ulcerations. 

Besides  these  seven  cases,  B.  pyocyaneus  was  found  twice 
where  its  association  with  existent  pathological  lesions  is 
rather  suggested  than  definitely  proven. 

Case  VIIL  —  CEdema  and  congestion  of  the  lungs,  with  the 
presence  of  B.  pyocyaneus  in  large  numbers  in  pure  culture. 
Congestion  and  cloudy  swelling  of  the  liver  and  kidneys; 
lymphoid  hyperplasia  in  the  gastro-intestinal  tract.  Miliary 
abscesses  of  the  brain,  with  the  presence  of  a  bacillus  similar 
in  morphology  and  staining  reactions  to  that  found  in  the 
lung,  but  not  cultivated. 

Clinical  Brief,  —  Boy  two  months  old.  Admitted  to  the 
children's  ward  of  Lakeside  Hospital.  He  had  had  diarrhoea 
for  the  last  three  weeks  with  marked  progressive  emaciation, 
and  died  under  the  clinical  diagnosis  of  malnutrition. 

Pathological  Brief,  —  Anatomical  diagnosis:  Miliary  ab- 
scesses of  the  brain.  Congestion,  fatty  degeneration,  and 
cloudy  swelling  of  the  liver  and  kidneys ;  emphysema,  oedema, 
and  congestion  of  the  lungs. 

Cultures  from  all  the  organs  except  the  lung  were  negative. 
Cultures  from  the  lung  showed  numerous  colonies  of  short, 
slender  bacilli,  actively  motile,,  and  decolorizing  by  Gram's 
method.  The  growth  on  culture  media  and  the  chemical 
characteristics  were  similar  to  those  of  the  organisms  in  the 
previously  described  cases. 

Sections  from  the  brain  about  the  abscess  cavities  showed 
necrosis  of  tissue  with  very  slight  leucocytic  infiltration.  At 
the  edge  of  the  necrotic  area,  and  throughout  the  vessels  on 
the  section,  were  large  numbers  of  bacteria.  These  were  of 
two  sizes,  one  small,  slender,  and  staining  irregularly,  the 
other  large  and  stout,  resembling  B.  aerogenes  capsulatus. 
Both  these  bacilli  stained  well  with  methylene  blue,  but  sec- 
tions stained  by  Weigert's  method  show  no  bacteria  whatever, 
thus  excluding  B.  aerogenes  capsulatus,  which  stains  by 
Gram's  method. 

The  fact  that  the  organisms  decolorize  by  Gram,  together 
with  consideration  of  their  morphology,  suggests  their  identity 
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either  with  B.  mucosus  or  B.  pyocyaneus  brain  abscess.  It  is 
not  improbable  that  the  organisms  in  the  brain  and  in  the 
lung  are  one  and  the  same. 

Case  IX.  —  Burns  of  the  third  degree,  with  congestion  and 
cloudy  swelling  of  the  organs,  and  the  presence  of  B.  pyocy- 
aneus in  the  heart's  blood. 

Clinical  Brief,  —  F.  F.  Male,  five  years.  Entered  the 
Lakeside  Hospital  Aug.  i,  1899,  with  extensive  burns  of  the 
third  degree,  and  died  the  next  day. 

Pathological  Brief.  —  Anatomical  diagnosis :  Infected  burns 
of  third  degree  involving  about  two-thirds  of  the  skin  surface. 
General  congestion  of  organs.  Cloudy  swelling  of  liver  and 
kidneys.  Chronic  interstitial  splenitis  and  hyperplasia  of 
mesenteric  lymph  glands. 

The  organs  showed  nothing  but  cloudy  swelling. 

Coverslips  from  the  pus  on  the  surface  of  the  body  showed 
cocci,  singly  and  in  chains,  and  numerous  short,  slender 
bacilli.  Cultures  from  the  organs  were  negative,  with  the 
exception  of  the  plate  from  the  heart's  blood,  which  showed 
a  few  colonies  of  small,  slender  bacilli.  Cultivation  of  these 
showed  a  bacillus  which  was  actively  motile  and  decolorized 
by  Gram's  method. 

The  cultural  characteristics  closely  resembled  those  of  the 
organisms  in  the  eight  previous  cases. 

The  organisms  from  these  nine  cases  were  carefully  studied, 
as  well  in  their  morphological  and  cultural  characteristics  as 
in  their  relations  to  one  another  and  to  stock  cultures  of  B. 
pyocyaneus  obtained  from  the  Johns  Hopkins  Hospital.  The 
variations  from  this  culture  and  from  each  other  were  of 
degree  rather  than  kind,  but  some  general  points  seem 
worthy  of  note. 

The  irregular  staining  with  methylene  blue,  noted  by 
Jordan,®  was  observed  in  every  case,  both  in  sections  from 
hardened  tissues,  and  in  coverslips  from  exudates  or  artificial 
media,  and  in  one  case,  in  which  the  organisms  were  of  un- 
usual length,  was  so  marked  as  to  bear  a  close  resemblance 
to  the  Klebs-Loeffler  bacillus. 

In  the  reactions  of  the  various  organisms  to  Gram's  stain. 
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my  results  did  not  coincide  with  those  of  Jordan  ^*  and  Ru- 
zicka,*  who  note  complete  decolorization  in  every  case.  Of 
the  ten  varieties  studied  in  this  present  series,  seven  decolor- 
ized uniformly  and  regularly  when  treated  by  this  method, 
but  three  retained  their  color  at  every  trial.  Of  these  three 
only  one  was  associated  with  tissue  lesions  studied  micro- 
scopically;  in  this  case  (Case  II.),  as  noted  above,  Weigerfs 
fibrin  stain  showed  the  bacilli  in  undiminished  numbers  in  the 
tissues,  while  in  those  cases  in  which  the  organisms  decolor- 
ized by  Gram's  method,  no  bacteria  could  be  found  in  sections 
treated  according  to  Weigert. 

The  cultures  on  agar  and  on  potato  varied  in  their  color 
production  and  in  the  profusion  of  their  growth,  but  in  every 
case  the  green  color,  the  staining  of  the  potato,  and  the  odor 
were  characteristic  of  B.  pyocyaneus.  Ernst's  chameleon 
phenomenon  was  not  seen  in  any  of  the  cases. 

All  the  varieties  liquefied  blood  serum  and  peptonized  lit- 
mus milk,  though  only  three  cases  (III.,  V.,  and  VI.)  caused 
acid  reaction  on  coagulation  of  the  casein,  the  media  in  the 
other  seven  cases  remaining  blue  or  violet  and  fluid  until  the 
process  was  complete  and  the  litmus  discharged.  The  fil- 
trates from  milk  and  serum  cultures,  kept  ten  days  or  more 
at  37**  C,  gave  a  sharp,  positive  reaction  to  the  Biuret  test  for 
peptone. 

The  pigment  formation  was  studied  in  six  of  the  cases  with 
the  result  that  all  of  them  fell  within  variety  a  of  Jordan's 
classification;  namely,  that  variety  which  produces  both 
pyocyanin  and  a  fluorescent  pigment.  Cultures  from  the 
other  four  cases  were  less  carefully  studied,  but  one  of  them 
(Case  VII.)  was  so  much  lighter  in  color  than  the  rest,  even 
on  old  cultures  on  agar,  that  it  is  probable  it  would  have  been 
found  to  coincide  with  variety  7,  fluorescigenic  only. 

Summary. 

In  nine  cases  of  pyocyaneus  infection  observed  in  the  last 
three  years,  two  found  their  portal  of  entry  in  the  uterine 
mucosa,  in  puerperal  septic  endometritis,  and  gave  rise  sec- 
ondarily, in  Case  I.   to  cerebro-spinal  meningitis  and  epen- 
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dymitis,  and  in  Case  II.  to  broncho-pneumonia  with  abscess 
formation.  Case  III.  adds  a  third  to  the  previously  reported 
cases  of  peritonitis,  and  was  secondary  to  a  ruptured  gastro- 
enterostomy for  carcinoma  of  the  pylorus.  Case  IV.  records 
a  lesion  hitherto  undescribed  in  connection  with  B.  pyocy- 
aneus,  an  acute  orchitis  in  late  typhoid  ( ?)  fever.  Case  V. 
adds  one  to  the  cases  already  on  record  of  B.  pyocyaneus  in 
pustular  skin  lesions.  Case  VI.  brings  out  the  third  recorded 
case  of  infection  of  the  synovial  membranes,  the  organism 
having  been  found  in  the  elbow  joint,  as  well  as  in  a  peri- 
costal  abscess.  Case  VII.  shows  the  fourth  instance  of 
broncho-pneumonia,  as  well  as  an  additional  case  of  general 
bacteriaemia  in  children.  In  Case  VIII.  the  organism  was 
present  in  the  lungs,  with  cedema  and  congestion,  and  organ- 
isms resembling  closely  in  morphology  and  staining  reactions 
those  cultivated  were  found  in  association  with  miliar}'  ab- 
scesses of  the  brain.  Case  IX.  is  one  of  wide-spread  super- 
ficial burns,  with  infection  of  the  burned  areas,  and  the 
presence  of  the  organism  in  pure  culture  in  the  heart's  blood. 
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THE  PATHOLOGY  OF  LABIAL  AND  NASAL  HERPES  AND  OF 

HERPES  OF  THE  BODY  OCCURRING  IN  ACUTE  CROUPOUS 

PNEUMONIA,  AND    THEIR    RELATION  TO  THE 

SO-CALLED  HERPES  ZOSTER.^ 

By  William  Travis  Howard,  Jr.,  M.D., 

FBOrSSSOR  OF  PATHOLOGY,  WKSTKRN  RISSBVS  UNIVKBSITY. 

(From  thfe  Pathological  Lalwratoiy  of  the  Lakeside  Hospital,  Cleyeland.) 


Our  knowledge  of  herpes  zoster  was  very  much  extended  by  the 
recent  contribution  of  Head  and  Carpenter.'  These  authors  showed, 
among  other  things:  1.  That  herpes  zoster  (in  18  cases,  at  least)  is 
associated  with  destructive,  and  usually  inflammatory,  changes  in  the 
sensory  ganglia  (posterior  root  or  Gasserian)  corresponding  to  the  nerve 
supply  of  the  part  affected  with  herpes.  2.  That  in  recent  cases  (before 
the  eleventh  day)  degenerative  changes  are  not  demonstrable  in  either 
the  peripheral  nerves,  the  posterior  root  fibres,  or  the  central  nervous 
system.  3.  That  in  cases  examined  after  the  lapse  of  this  period 
degenerative  changes  are  present  in  these  structures  and  apparently 
correspond  to  the  affected  areas  in  the  ganglia.  Their  work  was  based 
upon  the  study  of  21  cases  in  all  stages  of  the  eruption.  They 
state  that  before  their  own  work  there  were  only  two  well-reported 
autopsies  on  cases  of  herpes  ophthalmicus  (Wys  and  Sattler)  and  five 
satisfactory  reports  on  zoster  of  the  trunk  (Lesser,  Chandelux  and 
Dubler).  Von  Barensprung's  oft-quoted  case  is  classified  as  unsatis- 
factory, because,  though  he  noted  the  occurrence  of  hemorrhage  into  a 
ganglion,  he  failed  to  mention  to  which  of  the  three  ganglia  removed 
he  alluded. 

While  this  valuable  communication  has  placed  our  knowledge  of 
herpes  zoster  on  a  substantial  basis,  it  is  clear  that  more  light  is  needed 
upon  the  etiological  factors  concerned,  as  well  as  upon  the  identification 
and  classification  of  the  various  types  of  herpes. 

1  Read  at  the  Seventeenth  Annual  Meeting  ot  the  Association  of  American  Physicians,  held 
in  Washington,  D.  C,  1902. 
*  Brain,  Autumn,  1900. 
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In  order  to  clearly  understand  our  present  knowledge  on  the  subject, 
the  following  summary  of  the  main  facts  may  be  helpful.  There  are 
a  number  of  clinical  and  apparently  several  anatomical  types  of 
herpes :  herpes  zoster  involving  the  neck,  trunk,  and  extremities  (fol- 
lowing the  distribution  of  the  spinal  posterior  root  ganglia);  herpes 
ophthalmicus  (following  the  distribution  of  the  first  division  of  the 
fifth  or  trigeminal  nerve,  Gasserian  ganglion) ;  herpes  facialis,  herpes 
labialis  et  nasal  is  (probably  following  the  distribution  of  the  second 
and  third  divisions  of  the  trigeminal  nerve,  but  unsupported  at  this 
time  by  anatomical  observations),  and  herpes  genitalis  (commonly 
believed  to  be  due  to  local  irritation  and  not  known  to  be  associated 
with  any  lesion  of  the  nervous  system). 

The  herpes  facialis,  labialis,  nasalis,  and  genitalis  are  classed  by 
HartzelP  as  herpes  simplex,  in  contradistinction  to  herpes  zoster  of 
the  neck,  trunk,  extremities,  and  ophthalmic  area  (herpes  zoster  oph- 
thalmicus). These  latter  forms  of  herpes  have  been  shown  to  be  iden- 
tical in  that  they  are  associated  with  the  same  lesions  of  the  nervou«i 
system  (especially  those  of  the  sensory  ganglion),  and  the  changes  in 
the  skin  are  believed  to  be  the  same. 

It  seems  further  to  have  been  conclusively  demonstrated  that  the 
lesions  of  the  skin  are  secondary  to  the  primary  changes  in  the  corre- 
sponding sensory  ganglia,  which  in  turn  may  be  brought  about  by  a 
variety  of  causes.  The  cases,  however,  may  be  classified  into  the 
primary  or  spontaneous  herpes  zoster,  in  which  the  affection  is  appar- 
ently primary  and  not  due  to  any  evident  preceding  infection  or  injury, 
and  the  secondary  form,  in  which  there  is  more  or  less  clear  evidence 
that  the  disease  occurs  as  the  sequel  or  complication  of  some  antecedent 
affection,  as  pneumonia,  cerebro-spinal  meningitis,  etc.,  or  to  injury. 

Our  knowledge  of  the  changes  in  the  skin  in  the  various  clinical 
forms  of  herpes  is  far  from  satisfactory.  Not  until  a  sufficient  number 
of  careful  observations  upon  the  histological  changes  in  all  the  stages 
of  each  variety  of  herpes  is  available  will  we  be  in  a  position  to  com- 
pare critically  the  processes,  and,  perhaps,  distinguish  clearly  the 
different  forms.  Suffice  it  to  say  for  the  present,  that  after  comparing 
the  histological  appearances  described  by  various  authors  of  the 
changes  in  herpes  zoster,  herpes  labialis  and  genitalis  (all  available), 
with  some  of  my  own  cases  herewith  reported,  and  making  due  allow- 
ances for  the  different  stages  of  the  processes  studied,  I  am  not  able  to 
find  any  constant  distinguishing  characters  by  which  the  skin  lesions 
of  the  various  clinical  forms  of  herpes  may  be  separated. 

I  have  recently  had  the  opportunity  of  studying  two  cases  which 

^  Reference  Handbook  of  the  Medical  Sciences,  1902,  vol.  iv. 
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throw  some  light  upon  several  points  of  importaDce  in  the  pathology  of 
herpes.  The  first  case  occurred  in  the  private  practice  of  ray  friend 
Dr.  Edward  F.  Cashing,  who  recognized  its  interest  and  importance 
and  obtained  the  autopsy.  I  take  this  opportunity  of  expressing  my 
thanks  to  Dr.  Gushing  for  the  autopsy  and  for  the  use  of  the  clinical 
history  of  the  case.  This  case  illustrates  the  causal  relation  between 
acute  infections  and  herpes  zoster,  and  emphasizes  the  identity  of  the 
lesions  of  the  skin  and  nervous  system  in  primary  and  secondary 
herpes  of  the  trunk. 

Case  I.  Summary,  Bronchitis,  acute  croupous  pneumonia  of  both 
lungs,  herpes  zoster  of  the  left  side,  distributed  on  the  back  and  eide 
Csixth  dorsal),  and  the  abdomen  (eleventh  dorsal) ;  congestion  and  hem- 
orrhage into  the  capsular  and  interstitial  tissue  at  one  side  of  the 
eleventh  dorsal  ganglion,  with  slight  cellular  infiltration  and  destruc- 
tion of  a  few  ganglion  cells ;  amylaceous  and  hyaloid  bodies  in  another 
portion  of  the  same  eanglion.  Slight  chronic  and  acute  interstitial 
nephritis,  acute  parenchymatous  and  interstitial  hepatitis,  acute  splenic 
tumor,  old  pericardial  adhesions,  hypertrophy  and  dilatation  of  the 
heart ;  fibromyoma  uteri. 

Clinical  History.  Miss  T.,  aged  sixty-three  years,  had  not  been  well 
for  about  one  year.  On  October  10,  1901,  she  was  taken  sick  with  a 
cold  in  the  head,  which  a  few  days  later  was  followed  by  bronchitis. 
She  then  developed  pneumonia  of  the  lower  lobe  of  the  left  lung. 
Later  the  whole  of  the  left  lung  became  consolidated.  On  the  morning 
of  October  24th  there  were  the  physical  signs  of  consolidation  of  the 
lower  lobe  of  the  right  lung.  Coincidently  with  the  consolidation  of 
the  lower  lobe  of  the  left  lung  there  developed  well-marked  herpes 
zoster  in  the  mid-dorsal  region  of  the  left  side,  extending  from  the 
middle  line  in  the  back  to  about  the  anterior  axillary  line,  correspond- 
ing to  Head's  sixth  dorsal  area.  During  the  last  two  days  of  life  a 
similar  eruption  occurred  on  the  abdomen,  in  the  left  umbilical  and 
Uiac  regions  (eleventh  dorsal  area ;  see  autopsy  protocol).  Albumin 
was  present  in  the  urine.  Death  took  place  at  2.30  p.m.,  October  24, 
1901.  Autopsy  six  hours  later.  The  autopsy  was  done  hurriedly  and 
under  difiiculties,  at  the  home  of  the  patient.  The  body  measured  160 
cm.  long,  was  sparely  built,  except  over  the  abdomen  and  lower  portion 
of  the  back,  where  there  was  a  considerable  amount  of  fat.  The  body 
was  cold,  rigor  mortis  moderate.  There  were  a  few  reddish  discolored 
areas  on  the  outer  aspects  of  the  legs.  On  the  left  side  of  the  abdomen, 
situated  in  the  outer  and  lower  portion  of  the  left  umbilical  and  the 
upper  portion  of  the  left  iliac  regions  there  was  an  area,  the  size  of  the 
palm  of  the  hand,  studded  with  scattered  pale- red  or  gray  areas  from 
3  to  6  or  10  mm.  in  diameter.  Some  of  these  areas  were  elevated  and 
covered  with  dry  grayish-red  material,  while  others  showed  a  distinct 
loss  of  epidermis.  No  typical  vesicles  containing  fluid  were  to  be 
found,  but  the  areas  had  the  appearance  of  dried  vesicles.  In  distribu- 
tion this  area  corresponded  with  Head^s  eleventh  dorsal  area.  A 
similar  but  narrow  area  extended  from  the  middle  line  in  the  mid- 
dorsal   region   as  far  as  the  anterior  axillary  line  under  the  nipple. 
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corresponding  to  Head's  sixth  dorsal  area.  The  areas  here  were  larger 
and  the  process  appeared  older  than  that  on  the  abdomen.  No  other 
lesions  were  found  upon  the  surface  of  the  body.  There  was  no  facial 
herpes. 

VheaU  The  chest  was  fairly  well  shaped,  the  muscles  and  fat  rather 
wasted. 

Both  pleursB  were  free  from  adhesions,  and  the  pleural  cavities  con- 
tained no  fluid.  The  visceral  pleursB  over  considerable  areas  were 
covered  with  a  thin  layer  of  fibrin,  and  were  red  and  lustreless. 

Right  Lung,  The  apex  was  free  from  puckering  and  thickening. 
The  upper  lobe  on  section  was  congested  and  markedly  oedematous. 
The  whole  of  the  middle  and  a  large  part  of  the  lower  lobe  were  con- 
solidated, airless,  and  of  a  grayish-red  color,  and  granular  appearance. 
The  mucous  membrane  of  the  bronchi  was  congested. 

Left  Lung,  The  whole  lung  was  consolidated,  airless,  of  a  gray  or 
grayish-red  color,  and  granular  appearance.  The  bronchial  mucoea 
was  congested.  The  bronchial  glands  were  pigmented,  but  free  from 
tubercle. 

Heart  The  pericardium  was  adherent  to  the  diaphragm  over  a 
large  area.  Firm  fibrous  adhesions  obliterated  the  pericardial  sac. 
The  walls  of  both  ventricles  were  thickened.  The  valves,  the  coronary 
arteries  and  veins,  as  well  as  the  aorta  and  large  arteries,  were  normal. 
The  myocardium  was  pale,  otherwise  normal ;  the  heart  weighed  400 
grammes. 

Abdomen,  The  muscles  and  fat  of  the  abdominal  wall  were  of  ordi- 
nary appearance.  The  left  lumbar  region  was  prominent.  The  stomach 
was  distended  with  gas,  the  large  and  small  intestines  contracted. 

Liver,  The  liver  was  of  ordinary  appearance  and  size.  The  edges 
were  rounded,  the  surfaces  smooth,  consistency  not  increased.  On 
section  the  lobules  are  visible,  the  surface  pale.  The  gall-bladder  and 
bile-ducts  were  negative. 

Spleen,  The  spleen  was  twice  the  ordinary  size.  On  section  it  was 
of  a  grayish-red  color ;  the  trabeculae  and  Malpighian  bodies  visible ; 
consistency  decreased. 

Kidneys,  The  kidneys  were  of  about  the  same  size  and  appearance. 
The  capsules  were  adherent  in  places,  the  surfaces  were  somewhat 
granular  and  marked  by  a  few  old  scars.  On  section  the  consistency 
was  somewhat  increased,  the  surfaces  pale,  the  cortices  thinner  than 
ordinary.  The  arteries,  pelvis,  ureters,  bladder,  and  adrenals  appeared 
normal,  as  did  the  stomach  and  intestines. 

The  ovaries  were  small  and  tough  to  the  touch.  The  uterus  was 
considerably  enlarged ;  the  body  was  the  seat  of  a  globular  fibroma  the 
size  of  an  orange. 

Nervous  Sf^aiem.  The  brain  could  not  be  examined,  and  the  examina- 
tion was  confined  to  the  lower  portion  of  the  spinal  cord ;  from  the  tenth 
dorsal  segment  downward  with  the  cord  the  eleventh  and  twelfth  dorsal 
and  first  lumbar  posterior  ganglia  of  both  sides  were  removed.  It  was 
not  possible  to  go  higher  in  the  time  available  for  the  examination. 
There  was  an  excess  of  cerebro-spinal  fluid,  which,  however,  was  quite 
clear.  The  meninges  were  normal  in  appearance.  The  cord  showed 
no  lesions  on  section.  The  ganglia  showed  no  macroscopic  lesions,  and 
no  hemorrhages  were  found  about  the  posterior  roots  or  the  nerves 
going  from  the  ganglia. 
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Portions  of  the  various  organs,  including  the  cord  and  the  ganglia, 
were  hardened  in  Orth's  fluid.  The  ganglia  were  transferred  to  96  per 
cent,  alcohol  after  a  few  hours.  Portions  of  various  organs,  including 
the  skin,  were  also  hardened  in  Zenker's  fluid. 

Bacteriological  Examination.  Cover-slip  preparations  from  the  lungs 
and  pleurse  showed  lanceolate  diplococci  in  capsules.  Cultures  on 
blood  serum  and  on  glycerin  agar  from  the  lungs,  heart's  blood,  liver, 
spleen,  kidneys,  and  cerebro-spinal  fluid  remained  sterile. 

Histological  Examination.  Lungs.  Sections  from  both  lungs  showed 
well-marked  croupous  pneumonia,  with  lanceolate  diplococci  in  the 
alveolar  exudate. 

Liver.  There  was  well-marked  fatty  degeneration  of  the  liver  cells, 
congestion  of  the  capillaries,  with  marked  round-cell  infiltration  about 
many  of  the  portal  systems.  No  focal  necrosis  and  no  bacteria  were 
found  in  suitably  stained  sections. 

Kidneys.  There  were  scattered  areas  of  chronic  glomerulitis,  with 
thickening  of  the  capillaries  and  of  Bowman's  capsule,  with  but  little 
atrophy  of  the  neighboring  tubules.  The  epithelial  cells  of  the  con- 
voluted tubules  showed  cloudy  swelling.  With  no  apparent  relation 
with  changes  in  the  glomeruli  or  tubules,  there  were  numerous  areas  of 
round-cell  infiltration  ;  most  of  these  cells  were  of  the  plasma-cell  type, 
but  some  were  lymphocytes.  There  was  no  necrosis  of  the  renal 
epithelium  and  no  abscess  formation.      No  bacteria  were  to  be  found. 

Skin.  Sections  were  made  through  both  areas  of  herpes,  and,  with 
the  exception  that  the  lesions  were  more  extensive  in  the  older  lesion 
(sixth  dorsal  region),  the  changes  were  the  same.  There  were  few 
unbroken  vesicles,  but  in  most  places  the  surface  of  the  lesion  was 
covered  with  amorphous  and  fibrillated  flbrin  containing  a  larger  or 
smaller  number  of  desquamated,  swollen,  and  often  disintegrating  and 
necrotic  epithelial  cells.  Some  of  these  cells  had  undergone  coagula- 
tion, and  others  liquefactive  necrosis.  In  some  places  the  cells  of  the 
deeper  layer  of  the  epidermis  were  markedly  swollen,  vacuolated,  and 
evidently  dropsical.  In  the  fibrin  and  among  the  epithelial  cells  on 
the  surface  there  were  variable,  often  great,  numbers  of  polymorphonu- 
clear neutrophilic  leucocytes.  In  some  places  there  were  cavities  formed 
by  the  elevation  of  the  superficial  or  subcorneal  layer  of  epithelium. 
These  were  of  considerable  size  in  places,  but  were  not  numerous. 
Other  small  vesicles  occurred  in  the  exudate,  their  walls  being  formed 
by  necrotic  cells.  Still  other  vesicles  were  between  the  epidermis  and 
the  underlying  papillary  layer.  These  were  always  small.  In  many 
places  the  papillary  layer  was  exposed  by  the  total  destruction  of  the 
epidermis,  and  was  covered  by  the  exudation.  In  the  papillae  and  in 
the  upper  layer  of  the  corium  the  veins  and  capillaries  were  markedly 
dilated,  and  in  places  there  was  hemorrhage,  either  into  the  tissue  or 
upon  the  surface. 

The  papillae  and  the  upper  layers  of  the  corium  showed  other  intense 
changes,  coagulation  necrosis,  with  hyaline  and  fibrinoid  changes, 
nuclear  fragmentation,  and  infiltration,  with  large  numbers  of  poly- 
morphonuclear neutrophiles,  lymphocytes,  and  some  plasma  cells. 
Here  and  there  a  few  eosinophiles  were  to  be  seen.  This  cellular  infil- 
tration was  both  diffuse  and  along  the  bloodvessels.  Many  of  the 
sweat  glands  and  hair  follicles  were  swollen  and  distended  with  leuco- 
cytic  and  serous  exudate.     The  epithelial  cells  were  commonly  swollen, 
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granular,  and  often  desquamated  and  necrotic.  About  many  of  these 
slands  there  was  well-marked  leucocytic  infiltration,  a  few  of  the  cells 
being  eosinophiles.  Scattered  collections  of  leucocytes  were  also  seen 
in  the  deeper  layers  of  the  skin.  No  bacteria  were  to  be  found  in  any 
of  the  lesions  in  sections  stained  by  Weigert's  fibrin  method  or  witn 
eosin  and  methylene  blue. 

The  whole  appearance  of  the  lesion  points  to  rapidly  necrotic  and 
exudative  processes. 

Posterior  Root  Ganglia.  Sections  were  cut  of  the  eleventh  and 
twelfth  dorsal  and  first  lumbar  ganglia  of  both  sides  and  stained  by 
Nissl's,  Weigert's,  and  Marchi's  methods,  as  well  as  with  methylene  blue 
and  eosin,  and  hsematoxylin  and  eosin.  Sections  from  all  the  ganglia 
studied,  except  the  eleventh  dorsal  of  the  left  side,  were  entirely  normal. 

In  sections  of  the  latter  ganglion  changes  were  found  in  two  places : 
(1)  at  one  side  of  the  ganglion  about  midway  of  its  length,  and  (2)  at 
the  peripheral  end. 

1.  In  the  sections  cut  transversely  through  about  the  middle  of  the 
ganglion  at  one  side  there  was  considerable  hemorrhage,  with  pigmen- 
tation, into  the  capsule.  In  some  of  the  sections  corresponding  to  the 
area  of  capsular  hemorrhage  there  was  just  beneath  the  capsule  marked 
congestion  of  the  capillaries  and  interstitial  hemorrhage  between  the 
ganglion  cells.  In  several  sections  small  areas  of  cellular  infiltration 
about  destroyed  ganglion  cells  were  found.  The  ganglion  cells  else- 
where stained  well  and  appeared  normal. 

2.  At  the  peripheral  end  of  the  ganglion  there  were  a  number  of 
amylaceous  and  hyaloid  bodies,  both  singly  and  in  groups,  of  the  size 
and  shape  of  ganglion  cells,  and  lying  in  spaces  similar  to  ganglion 
cell  spaces.  Many  of  these  bodies  were  finely  granular,  some  of  the 
granules  staining  pink  with  eosin,  and  others  blue  with  toluidin  blue. 
Many  bodies  stained  diffusely  pink  with  eosin,  and  some  diffusely  blue 
with  blue  dyes.  In  some  a  central  nucleus  was  apparent,  and  many 
showed  a  concentric  arrangement.  In  a  few  places  hyaline  masses  were 
made  out  in  lymph  spaces  and  in  blood  capillaries.  Hyaloid  and 
amylaceous  bodies  were  also  found  in  unmistakable  lymph  and  blood- 
vessels. The  question  whether  or  not  some  at  least  of  these  bodies 
represented  degenerated  nerve  cells  is  difficult  to  answer.  From 
careful  study  I  am  convinced  that  some  of  them  were  formed  and  lie 
in  nerve  cell  spaces.  No  lesions  of  the  peripheral  nerve,  the  posterior 
nerve  roots,  or  in  the  spinal  cord,  could  be  made  out. 

The  interpretation  of  the  pathological  changes  of  the  above  case 
appear  to  be  as  follows : 

Acute  croupous  pneumonia  following  bronchitis,  with  the  ordinary 
parenchymatous  changes  of  the  liver  and  kidneys  common  in  such  capes, 
with  the  addition  of  acute  interstitial  hepatitis  and  nephritis ;  an  her- 
petic eruption  of  certain  cutaneous  areas,  the  spinal  root  ganglion 
corresponding  to  one  of  which  areas  was  shown  to  be  the  seat  of  definite 
lesions  (congestion  and  hemorrhage  of  both  the  capsule  and  a  small 
area  of  the  interstitial  tissue  of  the  ganglion,  with  cellular  infiltration 
about  a  few  degenerated  ganglion  cells,  with  hyaloid  and  amylaceous 
bodies,  in  another  portion  of  the  ganglion). 
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It  seems  fair,  in  the  light  of  our  present  knowledge,  to  attribute  these 
various  lesions  to  the  toxins  of  the  pneumococcus. 

The  failure  to  find  degenerative  changes  in  the  cord,  the  posterior 
roots,  and  the  peripheral  nerve  is  in  accord  with  observations  of  Head 
and  Carpenter,  who  did  not  find  changes  in  these  organs  in  a  case  of 
herpes  dying  on  the  eighth  day.  They  were  present  in  a  case  dying  on 
the  thirteenth  day. 

Including  the  5  cases  of  Lesser,  Chandelux,  and  Dubler  with  the  16 
cases  of  Head  and  Carpenter,  there  are  21  well-studied  cases  of  herpes 
zoster  of  the  trunk  in  which  definite  destructive  lesions  have  been 
demonstrated  in  the  posterior  root  ganglia,  corresponding  to  the  dis- 
tribution of  the  herpetic  eruption.  Two  of  the  21  cases  of  Head  and 
Carpenter  involved  the  head,  in  1  case  the  ganglion  was  not  removed, 
and  in  2  others,  in  which  death  took  place  in  139  and  240  days,  respec- 
tively, no  lesions  of  the  nervous  system  were  found.  In  all  9  of  the  acute 
cases  (three  to  sixteen  days  after  the  appearance  of  the  eruption),  definite 
and  unmistakable  ganglionic  lesions  were  found.  Of  these  cases  2  had 
had  acute  infections  (cystitis,  with  retention  of  urine  in  paraplegia, 
and  acute  bronchitis  and  tubercular  pneumonia).  In  the  12  chronic 
cases  in  which  death  occurred  in  from  57  to  790  days  after  the  herpes 
the  sensory  ganglia  corresponding  to  the  distribution  of  the  eruption 
showed  well-marked  chronic  changes. . 

Our  next  case  shows  that  the  changes  in  the  skin  and  Gasserian 
ganglion  in  herpes  of  the  lips  and  nose  in  pneumonia  are  identical 
with  those  occurring  in  herpes  ophthalmicus,  and  in  the  skin  and 
posterior  root  ganglia  in  both  primary  and  secondary  herpes  zoster  of 
the  trunk.  It  is  also,  curiously  enough,  apparently  the  first  case  of 
herpes  of  this  region  in  which  changes  have  been  sought  for  in  the 
Gasserian  ganglion. 

Case  II.  Summary,  Acute  croupous  pneumonia  in  a  bartender, 
aged  forty-one  years.  Death  on  the  sixth  day  of  the  disease.  Two 
days  before  death  well-marked  herpes  of  the  upper  lip  and  the  nose, 
being  much  more  extensive  on  the  left  side. 

Atdopgy  showed  acute  croupous  pneumonia  (gray  hepatization) 
involving  the  whole  of  the  right  lung,  with  fibrinopurulent  pleurisy  of 
the  left  side,  oedema  and  congestion  of  the  left  lung.  Chronic  fibrous 
obliterative  pleurisy  of  the  right  side.  Herpes  of  the  upper  lip  and 
nose,  most  marked  on  the  left  side.  Congestion  of  the  veins  about  the 
origins  of  the  superior  maxillary  branches  of  both  Gasserian  ganglia. 
Hemorrhage  into  the  capsule  and  tissue,  with  interstitial  cellular  infil- 
tration and  compression  and  degeneration  of  the  ganglion  cells  near 
the  origin  of  the  superior  maxillary  branch  of  the  left  Gasserian  gan- 
glion. A  few  small  areas  of  cellular  infiltration  in  the  same  part  of 
the  right  Gasserian  ganglion.  Marked  congestion  of  the  veins  of  the 
neck  and  brain  and  of  the  cerebral  sinuses.  Pneumococcus  in  the 
right  lung  and  left  pleura. 
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Clinical  Hidory.  For  permission  to  use  the  clinical  history  of  the 
following  case  I  am  indebted  to  the  courtesy  of  my  colleague,  Dr.  J. 
H.  Lowman,  in  whose  service  in  the  Lakeside  Hospital  the  patient 
was  admitted  February  6,  1902,  complaining  of  pain  m  the  right  side 
of  the  chest,  cough,  and  fever. 

The  patient  was  a  male,  aged  forty-one  years,  white,  and  a  barkeeper 
by  occupation.     His  family  history  was  without  present  interest. 

Personal  History,  He  did  not  recall  having  ever  been  sick  before, 
and  denied  having  had  diphtheria,  scarlatina,  rheumatism,  pneumonia, 
pleurisy,  syphilis,  gonorrhoea,  typhoid  and  malarial  fevers.  Some  time 
ago  he  injured  his  right  temple  by  a  fall,  but  the  wound  healed 
promptly  and  was  followed  by  no  clinical  symptoms.  He  drank  beer 
and  whiskey  to  excess  at  times,  and  also  used  tobacco.  He  had  been 
a  barkeeper  for  twelve  years. 

Preserd  Illness.  He  got  his  feet  wet  on  the  night  of  February  8th, 
and  awoke  the  next  morning  with  severe  pain  in  the  right  side  of  the 
chest,  but  did  not  have  a  chill. 

On  admission  he  had  the  physical  signs  of  consolidation  of  the  lower 
portion  of  the  right  lung.  The  left  Tung  was  clear.  The  spleen  was 
enlarged.  Examination  of  the  other  organs  was  negative.  The  leuco- 
cyte count  on  Februarv  8th  was  19,0(H),  and  on  February  9th  13,000 
per  cubic  millimetre.  6n  February  9th,  the  fourth  day  of  the  disease, 
there  appeared  a  well-marked  vesicular  eruption  over  the  upper  lip 
and  the  outer  surface,  and  in  the  vestibule  of  the  Left  side  of  the  nose. 
This  eruption  on  the  lip  and  the  outside  of  the  nose  extended  some- 
what to  the  right  side  of  the  median  line.  The  sputum  contained 
lanceolate  diplococci.  By  "February  11th  the  whole  right  lung  was 
consolidated,  and  numerous  moist  r&les  were  to  be  heard  over  the  left  lung. 

The  patient  was  delirious.  Death  occurred  suddenly  at  1.15  p.m., 
February  11,  1902,  on  the  fifth  day  of  the  pneumonia  and  the  ban- 
ning of  the  third  day  of  the  herpetic  eruption. 

Autopsy  One  Hour  after  Death.  Body  warm,  no  rigor  mortis.  Body 
165  centimetres  long,  well  built,  and  well  nourished.  There  were  no 
marks,  scars,  or  wounds  on  the  body.  On  the  upper  lip,  involving 
both  raucous  and  skin  surfaces,  there  were  a  number  of  dried  crusts 
surmounting  slightly  elevated  areas,  with  red  margins.  These  areas 
varied  from  2  to  5  millimetres  in  diameter.  Similar  papules  and  dried 
vesicles  were  present  on  the  skin  of  the  vestibule  and  external  surface 
of  the  left  side  of  the  nose.  Altogether  there  were  from  fifteen  to 
twenty  such  areas.  Several  similar  lesions  were  also  found  to  the  right 
side  of  the  median  line  of  the  lip  and  nose.  No  other  herpetic  erup- 
tions were  to  be  found  on  the  body. 

Nervous  System.  The  veins  of  the  dura  and  pia  arachnoid  and  all 
the  sinuses  were  markedly  congested ;  the  pia  arachnoid  was  smooth 
and  glistening.  The  structures  at  the  base  of  the  brain  were  normal. 
The  brain  on  section  showed  congestion,  but  was  otherwise  normal  in 
appearance. 

The  Gru'iserian  Ganglia.  The  veins  near  the  ganglion  were  engorged 
with  blood.  The  ganglion  was  of  ordinary  size.  On  the  upper  surface 
just  below  the  entrance  of  the  sensory  root  and  between  and  about  the 
exit  of  the  ophthalmic  and  superior  maxillary  branches  the  veins  were 
congested  and  stood  out  prominently.  The  same  appearance  was  seen 
on  the  posterior  surface,  but  the  congestion  was  less  well  marked. 
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The  Lefl  Oanglion.  The  vessels  about  the  ganglion  were  engorged, 
as  were  the  veins  about  and  between  the  origin  of  the  ophthalmic  and 
superior  maxillary  branches  of  the  ganglion.  About  the  root  of  the 
superior  maxillary  branch  this  was  very  marked,  and  there  was  also 
hemorrhage  into  the  capsule  at  this  part  on  the  posterior  aspect  of  the 
ganglion.  The  fifth  nerve  and  the  branches  from  both  ganglia  ap- 
peared normal.  The  cord  and  the  posterior  root  ganglia  were  not 
removed. 

Chest,  The  chest  was  well  formed ;  the  sternum,  ribs,  and  costal 
eartil^es  were  normal. 

The  right  lung  was  bound  down  by  old  but  thin  adhesions ;  the 
pleural  cavity  was  obliterated.  The  right  lung  was  consolidated 
throughout.  On  section  it  was  firm  and  airless,  of  a  grayish  color, 
and  quite  granular  in  appearance.  The  mucosa  of  the  bronchi  was 
congested,  otherwise  normal.  The  left  pleural  cavity  contained  about 
100  c.c.  of  seropurulent  fluid.  The  surface  of  the  lower  lobe  was  covered 
with  a  thin  fibrinous  exudate.  The  lung  crepitated  throughout.  On 
section  the  lung  was  markedly  congested  and  (edematous,  but  was  free 
from  consolidation. 

The  description  of  the  other  organs  is  without  present  interest,  and 
will,  therefore,  be  omitted. 

Cover-slips  from  the  right  lung  and  left  pleura  showed  encapsulated 
lanceolate  diplococci. 

Plate  cultures  from  both  lungs,  the  left  pleura,  and  heart's  blood 
and  pericardium  showed  pneumococcus  in  pure  culture.  Similar  cul- 
tures from  the  liver,  spleen,  kidneys,  and  gall-bladder  remained  sterile. 

Histological  Examination.  Lungs.  Sections  of  the  consolidated 
area  showed  well-marked  croupous  pneumonia,  with  lanceolate  diplo- 
cocci in  the  exudate.  Sections  of  the  other  organs,  with  the  exception 
of  the  skin  of  the  lip  and  nose  and  of  the  Gasserian  ganglia,  showed 
nothing  of  present  interest. 

Shin  of  Idp  and  Nose.  Bits  of  tissue  were  cut  out  and  hardened  in 
formalin  and  95  per  cent,  alcohol,  and  sections  were  stained  in  carbol- 
toluidin  blue  and  eosin,  hsematoxylin  and  eosin,  and  by  Weigert's 
fibrin  method. 

The  changes  found  were  practically  identical  with  those  from  the 
herpetic  areas  of  Case  I. 

As  in  Case  I.,  few  well-developed  vesicles  remained,  the  surface  of 
the  lesions,  as  a  rule,  being  covered  with  a  crust  of  amorphous  and 
fibrillated  fibrin  and  fibrinoid  material  containing  desquamated  and 
often  necrotic  epithelial  cells,  polymorphonuclear  and  mononuclear 
leucocytes,  and  cellular  and  nuclear  fragments.  Here  and  there  rather 
small  vesicles  could  be  made  out.  As  in  Case  I.,  some  were  elongated 
cavities  in  the  exudate,  or  in  the  superficial  layer  of  the  skin,  just 
beneath  the  horny  layer,  while  others  were  between  the  underlying 
inflamed  papilke  and  the  epidermis.  Most  of  the  latter  cavities  were 
small,  and  their  walls  were  formed  of  necrotic  epithelium  and  their 
floors  of  the  naked  papillse.  In  some  places  ballooning  of  the  cells  of 
the  epidermis  could  be  made  out.  In  many  places  the  margin  between 
the  necrotic  and  the  unchanged  epidermis  was  rather  clear  cut,  but  in 
some  places  near  the  necrotic  portions  the  small  vesicles  could  be  made 
out  in  the  neighboring  otherwise  normal  epidermis.  In  most  places  at 
the  site  of  the  lesion  the  whole  thickness  of  the  epidermis  waa  necrotic. 
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Beneath  the  fibrinous  layer  there  were,  in  all  sections  examined, 
changes  in  the  epithelium,  marked  coagulation  and  liquefactive  necro- 
sis, and  hyaline  transformation  of  the  cells.  The  papillary  layer  and 
outer  part  of  the  corium  were  similarly  affected.  There  was,  in  many 
places,  marked  nuclear  fragmentation.  The  epithelium  of  the  sweat 
glands  and  some  of  the  hair  follicles,  when  present,  showed  changes— 
swelling  and  liquefaction,  and  often  a  reticular  appearance.  Some  cells 
were  markedly  swollen,  many  cells  showed  coagulation  necrosis.  Many 
nuclear  fragments  were  to  be  seen.  The  bloodvessels,  especially  the  cap- 
illaries and  small  veins  of  the  papillsB  and  corium,  were  markedly  dil- 
ated. Some  were  crowded  with  leucocytes.  In  some  of  the  superficial 
vessels  there  were  thrombi  composed  of  pink-staining  material.  The 
papillse  and  the  superficial  portions  of  the  corium  were  diffusely  infil- 
trated with  great  numbers  of  polymorphonuclear,  neutrophilic,  and 
large  and  small  mononuclear  leucocytes,  and  some  plasma  cells.  The 
leucocytic  infiltration  could  also  be  traced  along  some  of  the  small 
vessels  into  the  deeper  layers  of  the  corium.  About  some  of  the  super- 
ficial veins  and  capillaries  often  large  numbers  of  red  blood  cells  nad 
escaped  into  the  tissue.  Some  of  the  lymph  spaces  were  dilated.  The 
lesions  here,  as  in  the  herpes  of  Case  I.,  were  both  degenerative  and 
exudative,  and  involved  both  epidermis  and  corium.  No  inflammatory 
changes  were  found  in  nerves  in  the  skin.  No  bacteria  were  found  in 
the  lesions  of  the  skin,  but  in  the  superficial  part  of  the  fibrinous 
exudate,  in  sections  taken  from  the  vestibule  of  the  nose,  diplococci 
and  some  bacilli,  morphologically  like  B.  mucosus  capsulatus,  were 
found. 

Oasserian  Oanglia.  The  ganglia  with  the  fifth  nerve  roots  and  the 
origins  of  the  ganglionic  branches  were  hardened  in  formalin  (10  per 
cent,  solution). 

The  two  ganglia  were  mounted  in  celloidin,  side  by  side,  on  the 
same  block  and  cut  in  serial  sections,  every  other  section  being  stained 
and  mounted  in  order.  Many  of  the  alternate  sections  were  also 
stained. 

In  mounting  on  the  block  the  left  ganglion  was  at  a  somewhat  higher 
level  than  the  right,  so  in  the  parallel  sections  as  mounted  for  histo- 
logical study  the  two  ganglia  were  not  identical  in  structure,  but  as  the 
series  was  followed  to  the  end  the  right  ganglion  was  found  to  be  simi- 
lar to  the  left  in  structural  detail. 

Left  Gasserian  Ganglion,  In  sections  1  to  8  there  were  no  ganglion 
cells  near  the  superior  maxillary  branch.  The  veins  about  this  branch 
were  enormously  dilated  and  filled  with  red  blood  cells.  In  some 
places  iu  the  largest  vein  there  were  collections  of  leucocytes  and  larger 
and  smaller  granular  masses,  suggesting  fibrin.  No  changes  were 
found  in  the  opposite  end  of  the  ganglion.  About  the  dilated  veins 
there  was  hemorrhage  into  the  pia  or  capsule  of  the  ganglion.  In  f  eclion 
9  a  small  oval  bit  of  ganglion  tissue,  containing  ganglion  cells,  became 
apparent  near  the  superior  maxillary  branch.  In  sections  9,  10, 11, 
and  12,  corresponding  to  this,  there  were  capsular  and  subcapsular 
hemorrhage,  with  compression  of  the  superficial  ganglion  cells.  In  sec- 
tions 15  to  35  the  small  strip  of  ganglion  tissue  in  relation  with  the 
superior  maxillary  branch  became  very  much  larger,  and  formed  an 
elongated  strip  of  tissue  traversing  the  thin  portion  of  the  ganglion, 
reaching  from  the  side  of  the  superior  maxillary  branch  to,  but  not 
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uniting  with,  the  larger  ganglionic  mass  corresponding  to  the  origin 
of  the  inferior  or  third  branch.  About  the  middle  of  this  strip  there 
was  marked  congestion  of  the  veins  about  the  superior  maxillary  branch, 
into  and,  here  and  there,  just  beneath  the  capsule  of  the  ganglion. 
This  congestion  and  hemorrhage  must  have  compressed  the  ganglion 
cells  in  this  region.  Sections  36  and  37  showed  the  first  well-marked 
changes  in  ganglion  cells  and  interstitial  tissue.  About  the  central 
portion  of  this  strip  of  gauglion  tissue  some  of  the  ganglion  cells  were 
vacuolated,  others  were  very  pale,  non-granular,  homogeneous,  and 
stained  poorly.  The  nuclei  showed  no  special  changes.  Some  ganglion 
cells  were  evidently  necrotic,  the  cytoplasm  staining  diffusely,  and  the 
nuclei  being  displaced  to  one  side.  Here,  especially  about  the  changed 
ganglion  cells,  there  was  marked  cellular  infiltration,  with  plasma  cells, 
lymphocytes,  and  polymorphonuclear  neutrophiles. 

Tnese  cells  were  both  in  the  interstitial  tissue  and  grouped  about 
changed  ganglion  cells,  which  were  evidently  compressed  thereby.  In 
places  there  had  evidently  been  a  proliferation  of  the  endothelial  cells 
about  the  ganglion  cells. 

In  sections  40  to  60  the  congestion  and  hemorrhage  were  noticeable, 
the  cellular  infiltration  being  inconspicuous. 

Beginning  in  section  73,  cellular  infiltration  became  marked  again. 
In  section  77,  in  the  above-mentioned  strip  of  ganglion  tissue  involving 
an  area  of  from  twenty  to  twenty-five  ganglion  cells,  there  was  marked 
cellular  infiltration  with  interstitial  hemorrhage.  Some  of  the  ganglion 
cells  were  necrotic.  Smaller  areas  of  interstitial  cellular  infiltration 
were  found  near  this  area. 

Section  78,  showed,  at  the  border  of  the  same  hemorrhagic  area  a 
group  of  degenerated  ganglion  cells  surrounded  by  large  numbers  of 
lymphocytes,  plasma  cells,  and  polymorphonuclear  leucocytes,  red  blood 
cells,  and  proliferated  endothelial  cells  of  the  pericellular  spaces.  The 
ganglion  cells  of  the  affected  area  showed  the  same  changes  described 
above ;  many  have  entirely  disappeared.  They  seemed  to  have  been 
compressed  and  destroyed  by  the  interstitial  exudate  and  hemorrhage. 
A  few  ganglion  cells  in  this  area  were  the  seat  of  large  vacuoles. 
Nuclear  figures  could  be  made  out  here  and  there  in  the  cells  of  the 
interstitial  infiltration.  In  most  of  the  sections  from  60  to  85  these 
changes  were  more  or  less  well  marked.  The  area  of  hemorrhage  could 
be  traced  in  them  all.  The  changes  in  the  left  ganglion  were  lost  after 
the  95th  section. 

Right  Oasi^erian  Oanglion.  All  the  sections  cut  showed  congestion 
of  the  veins  and  capillaries  about  the  second  or  superior  maxillary 
branch,  as  described  for  the  right  ganglion.  Hemorrhage  was,  how- 
ever, absent.  In  sections  80  to  95  a  few  areas  of  cellular  infiltration 
were  found  in  the  area  corresponding  to  that  showing  similar  changes 
in  the  left  ganglion. 

These  areas  of  cellular  infiltration  were  small  and  scattered,  and 
nothing  like  so  well  marked  as  those  found  in  the  left  ganglion.  In 
both  ganglia  a  considerable  number  of  amylaceous  and  hyaloid  bodies 
were  found  in  the  lymph  spaces. 

In  preparations  of  the  fifth  nerve,  and  of  the  superior  maxillary 
branches  of  both  sides,  made  by  Marchi's  method,  no  degenerations 
were  to  be  found. 

No  bacteria  were  found  in  the  ganglia  or  in  the  dilated  veins. 
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That  herpes  zoster,  following  some  part  of  the  distribution  of  the 
trigeminal  nerve  is  due  to  changes  in  the  Gasserian  ganglion  is  sup- 
ported by  observations  on  four  previous  cases. 

Wys,  in  1871  (quoted  by  Head  and  Carpenter),  reported  a  case  of 
herpes  zoster  involving  the  distribution  of  the  whole  of  the  first  division 
of  the  trigeminal  nerve  ;  the  patient  died  on  the  seventh  day  of  the 
eruption.  There  were  thrombosis  of  the  ophthalmic  vein,  abscesses  of 
the  eye  muscles,  and  purulent  infiltration  of  the  connective  tissue  of 
the  eyeball.  There  was  hemorrhage  about  the  origin  of  the  ophthalmic 
division  and  about  the  inner  side  of  the  ganglion.  Microscopically, 
there  was  extravasation  of  blood  into  the  ganglion  and  into  the  first 
division  of  the  nerve,  with  purulent  inflammation  of  the  ganglion. 

Sattler,  in  1875  (quoted  by  Head  and  Carpenter),  reported  a  case  of 
herpes  ophthalmicus  of  the  right  side,  in  a  man,  aged  eighty-five  years, 
occurring  some  days  after  carbonic  oxide  gas  poisoning.  Death  oc- 
curred fourteen  days  afterward.  In  the  corresponding  Gasserian 
ganglion  there  was  destruction  of  ganglion  cells  and  small-cell  infiltra- 
tion. The  ophthalmic  branch  of  the  nerve  showed  degeneration,  the 
other  branches  being  normal. 

Head  and  Carpenter  reported  a  case  of  herpes  of  the  right  frontal 
region  in  which,  one  hundred  and  ninety  days  later,  at  autopsy,  they 
found  hemorrhage  and  destruction  of  ganglion  cells  in  the  right  Gas- 
serian ganglion. 

In  another  case  these  authors  studied  the  right  Gasserian  ganglion 
thirty  days  after  an  attack  of  herpes  of  the  chin  and  cheek  of  the  right 
side  of  the  face  (third  division).  *  *  In  that  portion  of  the  right  gan- 
glion which  receives  the  fibres  of  the  inferior  maxillary  branch  of  the 
nerve  **  there  was  congestion  of  the  bloodvessels,  destruction  of  ganglion 
cells,  and  cellular  infiltration.  Degenerated  fibres  were  found  in  the 
fifth  nerve  central  to  the  ganglion,  in  the  pons  and  medulla,  as  well 
as  in  the  inferior  maxillary  division  of  the  fifth  nerve. 

Both  of  the  last  two  cases  were  subjects  of  general  paralysis.  Wys* 
case  was  apparently  spontaneous,  while  that  of  Sattler  followed  carbonic 
oxide  gas  poisoning.  As  far  as  I  am  able  to  find,  these  comprise  all 
the  observations  on  the  relation  between  changes  in  the  Gasserian 
ganglia  and  herpes  distributed  along  the  course  of  the  trigeminus.  Of 
these  four  cases,  three  were  examples  of  ophthalmic  herpes,  and  one  of 
inferior  maxillary  herpes.  I  am  not  aware  that  the  relation  of  the 
changes  in  the  Gasserian  ganglia  to  herpes  of  the  upper  lip  and  nose, 
occurring  either  spontaneously  or  in  the  course  of  pneumonia,  malaria, 
cerebro-spinal  meningitis,  gastro-intestinal  disorders,  and  other  infec- 
tions and  intoxications,  has  been  investigated. 

I  wish  to  call  attention  to  the  practical  identity  of  both  the  lesions 
of  the  skin  and  of  the  nervous  system  in  these  two  cases  of  herpes,  the 
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one  of  the  trunk,  and  the  other  of  the  upper  lip  and  nose,  both  occur- 
ring during  the  course  of  acute  croupous  pneumonia.  Reference  to 
the  detailed  descriptions  will,  I  think,  show  that  the  lesions  agree  in 
all  important  particulars,  and  only  differ  in  severity.  The  extent  and 
severity  of  the  skin  lesions  are  also  in  definite  relation  to  those  of  the 
corresponding  ganglia.  The  skin  and  ganglion  changes  in  Case  II. 
(trigeminal  distribution)  were  more  severe  than  in  Case  I.  (dorsal  11). 
One  is  forced  to  the  conclusion  that  the  herpes  of  the  trunk  and  the 
herpes  of  the  lip  and  nose  occurring  in  these  two  cases  are  identical 
clinically,  histologically,  and  pi'obably  etiologically.  They  further 
demonstrate  that  the  ganglionic  lesions  of  herpes  zoster  of  the  trunk 
and  herpes  of  the  lip  and  nose  occurring  in  pneumonia  are  identical 
with  those  described  by  previous  observers  for  herpes  zoster  of  the 
trunk  and  extremities  and  herpes  distributed  along  both  the  first  and 
third  divisions  of  the  trigeminus,  occurring  both  spontaneously  (idio- 
pathic herpes),  and  secondarily  to  acute  infections,  as  cystitis,  bronchitis, 
acute  tubercular  pneumonia  (Head  and  Carpenter),  after  poisons,  as 
carbonic  oxide  gas  (Sattler),  and  the  invasion  of  tumors  (Head  and 
Carpenter).  As  far  as  I  have  been  able  to  learn,  no  anatomical  studies 
have  been  made  on  the  lesions  of  the  nervous  system  in  herpes  of  the 
lip  and  nose  occurring  in  malaria  and  other  continued  fevers,  in  pneu- 
monia, cerebro-spinal  meningitis,  coryza,  or  gastro-intestinal  disorders. 
We  are  also  without  similar  observations  in  genital  herpes.  In  the 
case  of  the  latter,  however,  Unna's  description  of  the  skin  lesions,  based 
on  observations  in  three  cases,  is  practically  identical  with  his  findings 
in  a  case  of  herpes  labialis  in  an  individual  dead  of  a  continued  fever, 
with  these  lesions  of  our  cases  and  with  those  found  by  Head  and 
Carpenter  and  others  in  herpes  zoster.  Unna,  however,  found  marked 
ballooning  of  the  epithelial  cells  of  herpes  zoster  (trunk  ?),  a  condi- 
tion not  found  by  him  in  herpes  genitalis  and  his  one  case  of  herpes 
labialis. 

In  our  case  of  labial  and  nasal  herpes,  in  some  places  the  swelling  and 
liquefaction  of  the  epithelial  cells,  especially  in  the  hair  follicles,  was 
better  marked  than  in  the  case  of  herpes  of  the  trunk.  It  seems  likely 
that  in  a  necrotic  and  exudative  process  passing  rapidly  through  dif- 
ferent stages  the  changes  would  not  be  uniform  in  the  lesions  of  each 
and  every  case.  All  that  can  be  said  at  present  is  that  the  skin  lesions 
of  our  two  cases  are  identical  and  agree  with  those  described  by  most 
authors. 

Though  there  are  no  previous  observations  on  the  relation  of  changes 
in  the  nervous  system  in  herpes  labialis  and  nasalis  occurring  in  pneu- 
monia, and  none  at  all  in  malaria,  for  the  third  acute  infectious  process 
iu  which  herpes  is  common  there  are  some  most  interesting  and  sugges- 
tive data.     I  refer  to  epidemic  cerebro-spinal  meningitis.     In  their 
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monograph  on  this  disease,  Councilman,  Mallorj,  and  Wright*  call  at- 
tention to  the  frequent  occurrence  of  herpes  of  both  the  lips  and  nose, 
and  to  the  fact  that  it  may  appear  on  other  parts  of  the  face  and  even 
elsewhere  on  the  body;  and  in  the  summary  on  page  163  they  state 
that  'Mn  its  (the  infection)  extension  along  the  fifth  nerve  it  produces 
an  acute  inflammation  of  the  Gasserian  ganglion,  with  destruction  and 
degeneration  of  the  nerve  cells  composing  it."  On  page  114  they 
state  that  sections  were  made  of  the  Gasserian  ganglia  in  five  cases  and 
of  the  spinal  ganglia  in  two.  The  Gasserian  ganglia  in  acute  cases 
were  ''  infiltrated  with  pus,  and  masses  of  ganglion  cells  were  oftoi 
separated  from  their  connection."  There  was  more  or  less  hemorrhage ; 
some  ganglion  cells  were  small  and  some  devoid  of  nuclei ;  some  cells 
contained  large  vacuolar  spaces.  Diplococci  were  found  in  some  sec- 
tions. In  the  more  chronic  cases  the  amount  of  leucocytic  infiltration 
was  less,  but  there  was  marked  proliferation  of  the  interstitial  tissue, 
and  in  one  case  there  was  oedema,  with  marked  cellular  infiltration, 
especially  about  the  ganglion  cells,  lymphoid,  epithelioid,  and  plasma 
cells  being  found.  There  was  atrophy,  often  going  on  to  complete 
necrosis  of  the  cells  (ganglion  cells).  The  spinal  ganglia  were  not 
equally  affected,  but  all  seemed  somewhat  swollen  and  (edematous.  On 
microscopic  examination  much  the  same  changes  were  found  in  these 
as  in  the  Gasserian  ganglia.  Degenerative  changes  were,  of  course, 
to  be  found  in  the  nerves.  They  also  showed  that  these  changes  may 
occur  rapidly,  for  purulent  infiltration  was  observed  in  the  ganglia  of 
a  goat  twelve  hours  after  inoculation  of  the  diplococcus  intracellularis 
meningitidis  into  the  spinal  cord. 

On  page  125  they  state  that  in  one  case  the  herpetic  vesicles  on  the 
lip  were  examined.  In  them  there  was  extensive  infiltration,  with  pus 
cells  in  the  tissue  around  the  vessels,  and  proliferation  of  the  fixed 
cells  of  the  tissue.  No  mention  is  made  of  the  epithelium  ;  no  diplo- 
cocci were  found  in  the  pus  cells. 

Unfortunately  no  statement  is  made  concerning  the  presence  or 
absence  of  herpes  of  either  the  head  or  the  trunk  in  the  cases  showing 
lesions  of  the  Gasserian  and  spinal  ganglia.  In  the  one  case  showing 
skin  lasions  (small,  dark  purplish  spots  on  the  trunk  and  extremities) 
coming  to  autopsy  they  found  congestion  and  dilatation  of  the  blood- 
vessels of  the  skin,  with  hemorrhage  in  places,  and  in  some  places  prolifer- 
ation of  the  cells  about  the  vessels.  In  the  centre  of  the  hemorrhagic 
area  there  was  some  infiltration  with  pus  cells,  and  in  one  place  the  upper 
layers  of  the  epithelium  were  slightly  elevated  by  the  accumulation  of 
pus  cells  beneath. 

These  obaervations  furnish  at  least  ample  explanation  for  the  occur- 

1  Report  of  the  State  Board  of  Health  of  Massachusetts,  1898. 
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rence  of  herpes  of  both  the  head  and  trunk  in  meningitis.  The  influ- 
ence of  the  changes  in  the  ganglia  upon  the  other  changes  in  the  skin 
are,  of  course,  only  conjectural. 

Etiology  op  Herpes.  From  what  has  gone  before,  it  is  evident 
that  the  lesions  of  the  skin  and  nervous  system  of  primary,  or  idiopathic, 
or  spontaneous  herpes  zoster  of  the  head,  neck,  trunk,  and  extremities 
are  the  same,  as  are  also  the  same  lesions  in  certain  cases  of  herpes  of 
the  trunk  and  face  (upper  lip  and  nose)  occurring  in  pneumonia 
(Howard),  and  similar  lesions  of  the  nervous  system  in  herpes  of  the 
trunk  occurring  in  acute  cystitis  in  a  man  with  paraplegia,  acute 
bronchitis  ;  pernicious  anaemia  in  a  patient  who  had  taken  arsenic,  and 
after  the  invasion  of  a  lymphosarcoma  (Head  and  Carpenter),  and  finally 
in  ophthalmic  herpes  after  poisoning  with  carbonic  oxide  gas  (Sattler). 

Primary  herpes  zoster  is  regarded  by  Head  and  Carpenter,  and  by 
Van  Harlingen^  and  others,  as  an  acute  specific  infectious  disease  due 
to  an  unknown  cause,  having  a  selective  affinity  for  certain  sensory 
ganglia  in  which  certain  degenerative,  destructive  and  often  inflam- 
matory lesions  are  produced.  These  lesions  in  some  unknown  way 
cause  acute  degenerative,  exudative,  and  proliferative  changes  in  the 
skin  and  mucous,  and  possibly  serous,  membranes  corresponding  to  the 
nerve  distribution  of  the  affected  ganglia.  There  is  a  considerable 
amount  of  evidence  in  favor  of  the  hypothesis  that  there  is  an  acute 
specific  infectious  process  of  this  nature,  but  no  convincing  proof  has 
been  so  far  adduced  in  its  support. 

It  must  be  further  borne  in  mind  that  there  is  a  large  group  of  cases 
of  herpes  either  following  the  action  of  known  toxins  (carbonic  oxide 
gas  and  arsenic),  the  involvement  of  the  ganglia  by  tumors,  or  occur- 
ring in  the  course  of  certain  infections,  as  pneumonia,  malarial  and 
typhoid  fevers,  and  cerebro-spinal  meningitis  (in  which,  as  has  been 
shown,  there  are  often  intense  lesions  of  the  sensory  ganglia),  in  all  of 
which  the  lesions,  as  far  as  is  known,  are  identical.  Herpes,  like  pneu- 
monia, meningitis,  and  inflammation  in  general,  is  a  pathological  con- 
dition, with  definite  lesions,  capable,  however,  of  being  excited  by  a 
variety  of  causes,  and  is  not  always  produced  by  the  same  causes;  an 
efficient  cause  being  one  producing  compression,  degeneration,  or 
destruction  of  ganglion  tissue.  It  is  not  improbable  that  the  primary 
lesions  are  often  due  directly  or  indirectly  to.  the  soluble  toxins  of 
various  micro-organisms.  The  special  [frequency  of  labial  and  nasal 
herpes,  and  of  herpes  of  the  head  and  face  in  general,  in  malaria,  pneu- 
monia, and  cerebro-spinal  meningitis,  is  readily  explained.  In  the  case 
of  malaria  the  organisms  in  the  circulating  blood  often  accumulate  in 
the  brain,  where  the  Gasserian  ganglia  may  be  readily  affected  by  con- 

*  Thk  Amibican  Journal  or  thk  Medical  SasMCES,  January,  1902. 
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gestioD,  the  action  of  toxines,  or  even  by  capillary  thrombi  of  parasites. 
In  pneumonia,  the  organisms  or  their  toxines  may  locate  in  the  ganglia. 
What,  however,  to  my  mind  seems  the  most  reasonable  predisposing 
cause  of  the  frequent  occurrence  of  labial  and  nasal  herpes  in  this  dis- 
ease is  the  marked  passive  congestion  which  is  so  often  present.  This 
was  especially  noticeable  in  Case  II.,  in  which  there  was  marked  con- 
gestion of  not  only  the  bloodvessels  and  sinuses  of  the  brain  and 
meninges,  but  of  the  vessels  of  and  near  the  Grasserian  ganglia  them- 
selves, and  especially  about  the  second  division.  This  marked  con- 
gestion, which  favors  hemorrhage,  the  action  of  the  toxines,  poisons, 
and  organisms  in  the  blood,  and  thrombosis,  may  probably  of  itself,  by 
pressure  and  by  interfering  with  nutrition  of  the  ganglion  cells,  cause 
degeneration  sufficient  to  excite  the  herpetic  changes. 

As  Councilman,  Mallory,  and  Wright  have  shown,  in  epidemic  cere- 
bro-spinal  meningitis,  the  spinal  sensory  ganglia,  and  especially  the 
Gasserian  ganglia,  are  often  the  seat  of  extensive  changes  due  to  the 
extension  of  the  infection  along  nerve  sheaths  to  these  ganglia. 

There  is,  a  priori,  no  reason  why  changes  in  these  ganglia  shoufd  not 
occur  in  bronchitis  and  pleurisy.  There  is  also  no  reason  why  the 
peripheral  lesion  in  herpes  zoster  should  not  affect  the  pleura,  as  sug- 
gested by  Curtin,  just  as  the  same  process  is  known  to  affect  the  mouth, 
cheek,  and  pharynx.  We  know  nothing  in  regard  to  the  relation  of 
lesions  of  the  nervous  system  to  the  so-called  simple  herpes  (with  which 
labial  and  nasal  herpes  of  pneumonia,  malaria,  and  epidemic  cerebro- 
spinal meningitis  have  hitherto  been  included)  of  the  face,  especially 
of  the  lips  and  nose,  occurring  in  coryza,  gastro-intestinal  disorders,  and 
the  herpes  genitalis. 

It  is  to  be  hoped  that  observations  will  be  made  on  this  point,  and  it 
is  not  impossible  that  some  cases,  at  least,  will  fall  in  the  class  we  have 
been  considering. 

The  question  why  should  the  peripheral  changes  occur  after  the 
lesions  of  the  nervous  system  found  in  herpes  is  a  difficult  one  to 
answer.  There  is  Ho  evidence  that  the  skin  lesions  are  due  to  the  local 
presence  of  parasites,  infection  with  which  is  predisposed  by  the  nerve 
lesions. 

Head  and  Carpenter  are  **  inclined  to  think  that  the  trophic  disturb- 
ances of  the  skin  are  an  extreme  form  of  activity  of  the  same  cells,  dis- 
turbance of  which  by  afferent  impulses  along  the  white  ramus  produces 
the  hy[)eralgesia  that  accompanies  visceral  referred  pain ;''  but  they 
**  do  not  imagine  that  the  eruption  of  herpes  zoster  is  produced  by 
disturbance  of  special  trophic  nerves,  but  by  intense  irritation  of  cells 
in  the  ganglion  which  normally  subserves  the  function  of  pain,  and 
more  particularly  that  form  of  pain  produced  by  afferent  visceral  im- 
putes." 
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This  is,  howeyer,  far  from  explaining  why  irritation  of  these  ganglion 
cells  and  nerve  fibres  causes  a  severe  inflammatory  process  marked  by 
intense  vascular  changes,  cell  destruction,  exudation,  and  proliferation 
The  presence  of  hyaline,  granular,  and  apparently  red  blood  cell 
thrombi  in  many  of  the  dilated  bloodvessels  of  the  herpetic  areas  in 
my  cases  is  of  interest,  and  may  account  for  the  hemorrhage,  but 
were  hardly  exteusive  enough  to  explain  the  necrosis.  What  was  the 
origin  of  these  thrombi  ?  Were  they  associated  with  changes  in  the 
vascular  endothelium  due  to  nerve  changes?  Were  the  hemorrhage 
and  exudation  due,  in  part,  to  the  increased  permeability  of  the  vessel 
walls,  the  result  of  loss  of  nerve  control  or  nerve  irritability?  These 
are  some  of  the  questions  awaiting  solution. 

Conclusions.  1.  Herpes  zoster  is  a  pathological  condition,  like 
pneumonia,  for  instance,  with  definite  lesions  of  certain  sensory  ganglia, 
sensory  nerves,  and  the  skin,  capable  of  being  excited  by  a  variety  of 
causes.  It  is  probable  that  the  primary  ganglionic  lesions  are  com- 
monly due  directly  or  indirectly  to  the  soluble  toxines  of  various 
micro-organisms.  The  skin  lesions  may  be  on  the  head,  neck,  trunk, 
or  extremities,  correspoDding  to  the  Gasserian  and  posterior  root 
ganglia  affected. 

2.  Various  forms  can  be  distinguished,  a.  Spontaneous  or  primary 
herpes,  thought  by  Head  and  Carpenter,  and  others,  to  be  a  specific 
infectious  disease,  the  specific  causal  agent  of  which  has  a  special 
affinity  for  certain  sensory  ganglia  (posterior  spinal  and  Gasserian). 
6.  Herpes  occurring  after  certain  definite  toxic  agents,  as  arsenic  and 
carbonic  oxide  gas,  etc.  c.  Herpes  occurring  in  the  course  of  certain 
acute  infectious  diseases,  as  pneumonia,  cerebro-spinal  meningitis,  and 
probably  of  malarial  and  typhoid  fevers.  The  lesions  of  the  gan- 
glia and  of  the  skin  in  the  above  three  forms  are  the  same,  and  the 
processes,  therefore,  presumably  identical,  d.  Herpes  simplex,  so-called, 
affecting  the  lips  and  nose  in  coryza,  gastro-intestinal  intoxications, 
etc.,  and  genitals  (herpes  genitalis)  has  not  been  sufficiently  investi- 
gated to  be  classified  ;  no  evidence  exists  for  or  against  its  connection 
with  changes  in  the  nervous  system. 

3.  As  far  as  changes  in  the  skin  in  herpes  are  concerned,  they  are 
illustrations  of  particular  forms  of  necrosis  and  inflammatory  reaction, 
and,  as  in  similar  lesions  in  other  organs,  can  probably  be  excited  in  a 
variety  of  ways. 

4.  Herpes  should  be  classified  according  to  its  relation  to  changes  in 
the  nervous  system,  and  to  this  end  every  possible  opportunity  should 
be  embraced  for  extending  our  knowledge  in  this  direction. 
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ACTINOMYCOSIS  OF  THE  CENTRAL  NERVOUS  SYSTEM,  WITH 
THE  REPORT  OF  A  CASE  DUE  TO  AN  UNIDENTIFIED 
MEMBER  OF  THE  ACITNOMYCES   GROUP.* 

William  Travis  Howard,  Jr.,  M.D. 

{Professor  of  Pathology  ^  Western  Reserve  University.) 

{From  the  Pathological  Laboratory  of  the  Lakeside  Hospitalt  Cleveland,) 

The  observation  of  an  apparently  primary  abcess  of  the 
brain  caused  by  a  branching,  intertwining,  thread-like  organ- 
ism similar  to  those  recently  found  in  a  variety  of  lesions, 
and  commonly  called  streptothrix,  but  properly  classed 
under  the  genus  Actinomyces,  led  to  a  review  of  the  litera- 
ture of  actinomycosis  of  the  central  nervous  system. 

Including  mine,  eighteen  cases  were  found,  and  of  these 
the  nervous  system  was  apparently  affected  primarily  in  five, 
and  secondarily  in  thirteen.  On  comparison  many  of  these 
are  very  similar  to  each  other  and  to  our  own. 

It  is  my  intention  in  the  present  article  to  state  the  salient 
features  of  the  cases  in  the  literature,  report  my  own  case, 
call  attention  to  the  identity  of  so-called  Streptothrix  with 
Actinomyces  and,  finally,  summarize  our  knowledge  on  the 
subject. 

I.    PRIMARY    ACTINOMYCOSIS     OF    THE    CENTRAL    NERVOUS 

SYSTEM. 

The  first  recorded  is  that  of  O.  Bollinger^  (1887),  who 
reported  the  case  of  a  woman  aged  twenty-six  years,  whose 
illness  began  about  one  year  before  death  with  headache, 
soon  after  which  there  was  paralysis  of  left  N.  abducens. 
Six  months  later  there  was  paralysis,  with  eczema,  of  the 
forearms,  and  about  this  time  she  gave  birth  to  a  vigorous  boy. 
'  Headache  persisted,  and  nineteen  days  before  death  there 
was  double  vision  and  changes  were  made  out  in  the  left 
retina.    Death  occurred  in  coma  after  convulsions.    Diagnosis, 

*  Received  for  publication  March  24, 1903. 
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brain  tumor.  The  lateral  ventricles  were  enormously 
dilated,  and  the  foramen  of  Monro  and  the  third  ventricle 
were  distended  by  a  growth  the  size  of  a  hazelnut,  with 
smooth  surfaces,  and  of  a  bluish  gray  color.  On  section  a 
mucoid,  sticky  fluid  escaped.  Microscopically  the  mass  was 
composed  of  granulation  tissue  containing  numerous  typical 
colonies  of  actinomyces.  No  other  focus  of  actinomycosis 
was  to  be  found  in  the  body.  The  woman  is  said  to  have 
had  bad  teeth. 

Almquist*  (1890)  reported  the  case  of  an  artilleryman 
who  died  after  a  two  weeks*  illness  with  cerebro-spinal 
meningitis.  The  autopsy  was  made  twenty  hours  after 
death.  Plate  cultures  made  from  the  base  of  the  brain  and 
from. the  lateral  ventricles  gave  colonies  of  a  large  micro- 
coccus, B.  proteus,  and  a  single  colony  of  a  streptothrix. 
This  organism  grew  well  on  gelatine,  forming  rather  large 
convex  hemispherical  colonies  and  causing  liquefaction  of 
the  medium.  On  agar  there  was  a  rapid  luxuriant  growth, 
with  larger  and  smaller  white  crusts.  In  broth  there  was 
a  flaky  growth,  with  a  thin  surface  crust.  Microscopically 
there  was  a  mycelium  of  unjoined  threads  with  true  and 
frequent  branching.  The  threads  averaged  0.5  /a.  in  diame- 
ter and  sometimes  reached  100  /x.  in  length.  Air  hyphae 
which  broke  up  into  small  cubical  or  oval  cells  appeared  on 
the  white  crusts.  Both  cells  and  threads  stained  lightly  with 
the  aniline  dyes.  No  mention  is  made  of  finding  this  organ- 
ism in  the  pus  or  sections  of  the  meninges,  or  of  animal 
experiments.  Absence  of  microscopical  proof  of  the  pres- 
ence of  this  organism  in  the  lesions  and  the  fact  that  a  single 
colony  was  obtained  in  the  cultures  lend  strong  probability 
to  the  natural  inference  of  air  contamination.  I  am,  there- 
fore, very  strongly  inclined  to  question  the  propriety  of 
including  this  case. 

In  1 895  Ferre  et  Foquet  ^  reported  the  case  of  abscess  of  the 
brain  of  a  man  who  during  life  had  epileptiform  crises^  From 
the  description  the  brain  abscess  was  probably  primary.  From 
the  pus  they  obtained  a  "streptothrix"  in  pure  culture. 
The  organism  grew  well  on  the  various  media,  but  best  on 
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potato.  Microscopically  it  was  made  up  of  ramifying  fila- 
ments with  knob-like  terminations.  The  organism  stained 
by  Gram  and  was  not  pathogenic  for  guinea-pigs.  On  sub- 
dural inoculation  of  a  rabbit  there  was  general  diffusion  of 
the  parasite  in  the  organs  without  reaction  or  the  formation 
of  pseudo  tubercles. 

Musser,  Pearce,  and  Gwyn*  in  1901  reported  a  case  of 
probably  primary  brain  abscess  in  a  man  twenty-four  years 
old.  "  At  a  point  just  posterior  to  the  upper  portion  of  the 
fissure  of  Rolando  is  an  area  three  centimeters  in  diameter 
which  is  fluctuant,  grayish  yellow  in  color."  The  side  of  the 
brain  affected  is  not  mentioned.  On  section  at  this  point 
there  was  found  an  abscess  3.5  cm.  in  diameter,  containing 
thick  partly  chocolate-colored  and  partly  grayish  yellow 
fluid  of  the  consistency  of  oil.  No  granules  were  made  out. 
The  walls  of  the  cavity  were  greenish  gray  in  color  and  soft 
and  neurotic.  The  brain  tissue  about  the  abscess  was  softened 
and  of  a  yellow  color.  The  pus  had  a  foul  odor.  (The 
striking  resemblance  to  the  abscess  in  my  case  will  be  noted.) 
The  rest  of  the  brain  was  normal.  The  ears  and  the  bones 
of  the  skull  appeared  normal.  The  other  organs  could 
not  be  examined.  In  the  pus  of  the  brain  abscess  after 
search  there  was  found  a  large  ball-like  tangled  mass  made 
up  of  long  irregularly  staining  filaments.  There  was  some 
suggestion  of  branching  of  the  periphery  of  the  mass.  His- 
tological examination  of  the  abscess  wall  showed  a  large 
mass  of  radiating  threads,  which  at  the  periphery  were  long 
and  thin  and  stained  irregularly.  The  whole  had  the  appear- 
ance of  an  actinomyces  colony.  Clubs  and  rosettes  could 
not  be  demonstrated.  No  tubercle  bacilli  could  be  found. 
Aerobic  and  anaerobic  cultures  and  animal  inoculations 
(guinea-pigs)  were  negative. 

J.  C.-^Male,  white,  aged  fifty-two  years,  was  admitted  to 
the  medical  wards,  service  of  Dr.  Edward  F.  Gushing,  of 
the  Lakeside  Hospital,  April  21,  1902.  The  patient  had 
been  an  orderly  in  the  hospital  for  a  number  of  years  and 
had  always  been  well  until  his  present  illness.  Several  days 
before  his  illness  he  had  complained  of  not  feeling  well,  and 
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for  two  days  before  admission  to  the  ward  he  had  not  re- 
ported for  work.  On  the  morning  of  April  twenty-first  he 
was  found  in  his  room  in  a  condition  of  stupor.  He  was 
very  drowsy,  but  on  being  aroused  could  answer  questions 
and  complained  of  pain  in  his  right  eye.  The  conjunctiva  of 
this  eye  was  reddened,  the  other  pupil  was  markedly  dilated. 
The  left  eye  and  pupil  appeared  normal.  The  patient  could 
move  his  hands  and  arms  and  there  was  no  evidence  of 
paralysis.  His  eyes  were  examined  by  Dr.  Millikin,  who 
found  nothing  abnormal.  Physical  examination  disclosed 
nothing  further  except  varicosity  of  the  veins  of  the  left  leg. 
Ulceration  of  the  leg  is  not  mentioned  in  the  clinical  history 
and  was  therefore  probably  not  present.  On  April  twenty- 
second  his  condition  was  much  the  same,  but  questions  were 
answered  with  difficulty  and  stupidly.  The  right  pupil  was 
dilated  and  did  not  react  to  light.  Breathing  was  regular 
and  somewhat  accelerated.  The  pulse  was  full  sixty-four  to 
the  minute.  Physical  examination  of  the  thorax  and  abdo- 
men was  negative.  The  knee  jerks  on  both  sides  were  much 
increased.  On  the  left  side  there  was  a  marked  Babinski  re- 
flex. The  patient  could  move  his  upper  and  lower  extremi- 
ties, but  there  was  marked  rigidity  of  the  muscles  of  the  left 
arm  and  to  a  less  degree  those  of  the  left  leg.  The  tempera- 
ture ranged  between  lOO®  to  I0I.5**F.  There  was  involun- 
tary micturition  and  defecation.  On  April  twenty-third  the 
note  made  records  that  the  patient  continued  throughout  the 
preceding  day  in  a  comatose  state,  and  during  the  night  the 
coma  deepened.  At  times  he  was  quite  restless  and  com- 
plained of  pain  in  the  right  side  of  the  head.  To-day  there 
was  deep  coma  from  which  he  could  not  be  aroused.  The 
right  pupil  was  still  widely  dilated ;  the  reflexes  were  the 
same  as  yesterday.  There  was  now  rigidity  of  the  right  arm 
and  leg,  with  paralysis  of  the  left  arm  and  leg.  Breathing 
was  stertorous,  but  not  especially  rapid.  The  pulse  was 
strong  and  eighty  to  the  minute.  The  leucocyte  count 
showed  twelve  hundred  per  cubic  millimeter.  There  was 
no  discharge  from  the  ears,  the  membranes  appeared  normal. 
He  was  transferred  to  the  surgical  service  of  Dr.  Dudley  P. 
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Allen,  who  trephined  over  the  motor  area  of  the  right  side. 
There  was  distinct  bulging  of  the  brain  when  the  dura  was 
cut  through.  The  meningeal  vessels  were  markedly  con- 
gested, but  no  hemorrhage  and  meningitis,  and  no  evidence 
of  brain  abscess  were  found.  The  rigidity  of  the  arms  be- 
came less  marked  after  incision  of  the  dura.  The  patient 
died  at  five-forty  the  afternoon  of  April  twenty-third.  Autopsy 
six  hours  after  death.  The  body  was  fairly  well  built  and 
nourished,  and  170  cm.  in  length.  Rigor  mortis  was  present. 
The  right  side  of  the  head  was  shaved  and  over  the  right 
parietal  region  there  was  a  semicircular  wound  closed  with 
sutures.  The  right  pupil  was  somewhat  larger  than  the  left, 
which  was  of  ordinary  size.  The  external  surface  of  the  left 
leg  was  the  seat  of  a  large  varicose  ulcer.  Near  this  there 
were  a  number  of  scars  of  former  ulcers.-  No  other  scars 
were  to  be  seen.  The  head  was  of  ordinary  size  and  shape. 
The  wound  above  referred  to  was  healthy  in  appearance  and 
free  from  pus.  The  skull  was  of  ordinary  thickness  and  ap- 
pearance. There  was  no  softening.  The  dura  at  and  near 
the  seat  of  the  operation  was  markedly  congested.  The 
brain  and  pia-arachnoid  bulged  slightly  at  the  opening. 
The  pia-arachnoid  over  a  considerable  area  was  congested 
and  in  a  large  vein  just  beneath  the  wound  contained  a  dark 
red  thrombus.  On  removal  of  the  brain,  the  superior  tem- 
pero- sphenoidal 'and  the  superior  marginal  convolutions  of 
the  right  side  were  somewhat  softer  than  usual.  About  the 
middle  of  the  superior  tempero-sphenoidal  convolution  and 
15  mm.  below  the  trephine  hole  through  the  skull  there  was 
an  area  of  fluctuation  just  beneath  the  surface.  On  handling 
the  brain  it  ruptured  at  this  point  with  the  escape  of  a  con- 
siderable amount  of  dark,  grayish  green,  thick  pus  with  a  foul 
putrid  odor  like  that  of  butyric  acid  fermentation.  On  in- 
cision in  this  region  there  was  an  abscess  the  size  of  a  walnut, 
surrounded  by  several  smaller  abscesses  varying  from  3  to 
15  or  20  mm.  in  diameter.  They  all  had  soft  necrotic  walls 
and  were  evidently  recent.  The  brain  tissue  for  some  dis- 
tance, 4  cm.  in  some  places,  on  all  sides  of  the  main  abscess 
was  soft,  edematous,  and  of  a  peculiar  gelatinous  consistence 
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and  appearance.  The  abscesses  with  the  area  of  softening 
extended  antero-posteriorly  from  the  ascending  frontal  to  the 
angular  convolution  and  internally  nearly  to  the  right  lateral 
ventricle.  The  pia-arachnoid  over  the  abscess  was  markedly 
congested  and  cloudy  in  appearance.  On  section  of  the  brain 
no  other  abscesses  were  to  be  found.  The  structures  at  the 
base  and  all  the  vessels  appeared  normdl.  The  sinuses  were 
free  from  thrombi  and  the  middle  ears  and  mastoid  cells 
were  normal. 

The  spinal  cord  was  not  removed. 

Chest.  The  muscles  were  well  developed ;  the  costal 
cartilages  were  calcified.  Both  lungs  were  bound  to  the 
chest-wall  by  dense  fibrous  adhesions ;  both  pleural  cavities 
were  almost  completely  obliterated.  Both  lungs  were  volu- 
minous and  on  section  markedly  congested  and  edematous. 
No  areas  of  consolidation  were  to  be  found.  The  bronchi 
contained  frothy,  blood-stained  serum.  The  bronchial  glands 
were  pigmented,  but  otherwise  were  normal.  The  pulmonary 
vessels  were  normal.  The  trachea,  tongue,  and  thyroid  were 
negative.  The  heart,  liver,  kidneys,,  spleen,  stomach,  intes- 
tines, and  other  organs  showed  nothing  of  present  interest 
and  their  description  is  therefore  omitted. 

The  thick,  creamy,  grayish  green  appearance  and  the 
butyric  acid  odor  of  the  pus  of  the  brain  abscess  reminded 
me  at  once  of  pus  with  similar  characteristics  obtained  some 
years  ago  from  two  cases  of  empyema  from  which  an  organ- 
ism apparently  belonging  to  the  ray  fungus  group  was 
obtained,  so  cover-slips  were  examined  immediately  during 
the  progress  of  the  autopsy.  The  pus  was  rich  in  poly- 
morphonuclear neutrophilic  leucocytes  and  showed  a  few 
scattered  bacillus  and  thread-like  forms.  In  several  prepara- 
tions stained  by  Gram's  method  larger  and  smaller  clumps 
of  branching  threads  were  found.  A  few  leucocytes  con- 
taining bacillus  and  long  thread-like  forms  were  seen  in 
some  preparations.  The  threads  varied  very  much  in  length 
and  to  some  degree  in  thickness.  The  bacillus  and  thread- 
like forms  varied  from  three  to  thirty  or  forty  microns  in 
length.     As  a  rule  they  stained  deeply  and  uniformly  with 
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fuchsin  and  gentian  violet  in  either  aqueous  or  aniline  solu- 
tion, but  in  many,  especially  the  shorter  forms,  i,e.^  those  of 
four  to  eight  microns  an  length,  showed  larger  or  smaller 
unstained  areas  which  usually  involved  the  whole  thickness 
of  the  organism.  In  some  of  these  forms  with  unstained 
areas  a  thin  cell  membrane  was  discernible.  The  organisms 
varied  from  0.3  to  0.5  in  thickness,  the  former  being  the 
average.  Some  forms  showed  irregular  slight  swellings, 
which  were  usually  situated  at  one  or  the  other  end.  No 
typical  knob  or  club-like  forms  could,  however,  be  found. 
The  ends  were  usually  square,  were  often  rounded,  especially 
in  the  shorter  forms.  Many  of  the  longer  forms  were  wavy 
in  outline.  Some  of  the  shorter  forms  were  bent,  forming 
almost  comma  shapes.  Some  threads  and  rods  showed 
transverse  division  into  short  bacillus  and  even  coccus  forms, 
and  thus  chains  of  bacilli  and  cocci  were  not  uncommon. 
The  latter  forms  were  always  larger  than  streptococcus 
pyogenes.  The  mass  of  intertwining  branching  threads 
showed  no  special  spore-bearing  structures;  careful  search 
failed  to  demonstrate  the  presence  of  clubs.  The  forms  were 
non-septate,  and  the  branching  was  true,  the  protoplasm  of 
the  main  stem  always  being  directly  traceable  into  the 
branches.  In  the  larger  clumps  the  growth  was  always 
radiating,  and  the  mycelium  formed  a  distinct  felt  work.  No 
capsules  could  be  made  out. 

Numerous  cultures,  both  aerobic  and  anaerobic  on  slants 
and  on  Petri  plates  were  made  on  various  media,  including 
plain  glycerine  and  glucose  agar  and  potato  with  glucose 
bouillon  and  chest  serum,  inoculated  from  the  pus  of  the 
brain  abscess.  Care  was  taken  to  use  a  large  amount  of  pus 
for  sowing  the  cultures.  In  many  of  the  cultures  strepto- 
cocci, which  reacted  in  every  way  to  the  tests  for  strepto- 
coccus pyogenes,  grew.  In  none  of  the  cultures  were  there 
forms  suggestive  of  those  found  on  the  coverslips.  Follow- 
ing the  plan  of  Norris  and  Larkin,  attempts  were  made  to  grow 
the  organism  on  the  organs  of  newly  killed  rabbits,  but  * 
always  without  success.  Aerobic  plate  cultures  from  the 
lungs    gave    streptococcus    pyogenes    and    staphylococcus 
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pyogenes  aureus  (a  few),  from  the  liver  and  kidneys  strepto- 
coccus pyogenes. 

A  rabbit  and  a  guinea-pig  were  inoculated  at  once  intro- 
peritoneally. 

The  guinea-pig  remained  well  and  was  killed  six  weeks 
later  and  showed  no  lesions. 

The  rabbit  died  twelve  days  after  inoculation,  and  showed 
a  wide-spread  purulent  peritonitis,  the  peritoneal  cavity  being 
distended  with  a  large  amount  of  thick,  white,  sticky  pus  of 
the  consistency  of  thick  cream,  with  a  well  marked  butyric 
acid  odor.  The  surfaces  of  the  liver  and  spleen,  as  well  as 
those  of  the  intestines,  were  covered  with  similar  material. 
Coverslips  showed  no  branching  forms,  but  numbers  of  long 
and  short  threads,  bacillus  and  coccus  forms,  with  leucocytes. 
Cultures  from  the  peritoneum  showed  a  few  colonies  of 
streptococcus  pyogenes,  but  no  other  organisms. 

Pus  from  the  peritoneal  cavity  was  inoculated  into  the 
pleural  cavity  of  a  rabbit  (rabbit  II.),  which  died  in  three 
days  with  extensive  purulent  pleuritis  and  pericarditis,  and 
pus  from  this  inoculated  into  a  third  rabbit  (rabbit  III.) 
caused  its  death  in  two  days  with  identical  lesions. 

Oth^r  rabbits  were  inoculated  intravenously  with  pus  from 
the  peritoneal  cavity  of  rabbit  II.,  died  within  a  few  minutes 
with  extensive  thrombosis  of  the  right  ventricle,  and  one 
inoculated  into  the  trachea  died  during  the  night  with  puru- 
lent pleuritis.   .  (Rabbit  IV.) 

Histological  examination  and  sections  from  various  por- 
tions of  the  brain  showed  as  follows : 

Brain  abscess :  A  number  of  sections  cut  in  both  celloidin 
and  paraffin  and  stained  in  hematoxylin  and  eosin,  toloidin 
blue  and  eosin,  aniline  oil  gentian  violet,  followed  by  ani- 
line oil  and  xylol,  Weigert's  gentian  violet  method,  aniline  oil 
fuchsin  followed  or  not  with  iodine,  decolorized  with  aniline 
oil,  and  Mallory's  stain  for  clubs ;  Weigert's  stain  followed  by 
aniline  fuchsin,  and  the  Ziel  stain  for  tubercle  bacilli. 

The  abscess  was  made  up  of  a  thick  mass  of  cells,  most  of 
which  were  polymorphonuclear  neutrophilic  leucocytes,  among 
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which  there  were  both  large  and  small  mononuclear  cells. 
About  the  margins  of  the  abscess  the  tissue  was  infiltrated 
with  the  same  varieties  of  cells,  and  often  contained  red  blood 
cells.  Many  of  the  cells  were  necrotic ;  nuclear  fragments 
were  numerous.  The  brain  tissue  for  a  considerable  distance 
from  the  abscess  proper  was  edematous,  and  contained  col- 
lections of  leucocytes.  The  blood  vessels  were  markedly 
dilated,  and  in  many  places  there  was  marked  perivascular 
cellular  infiltration,  with  proliferation  of  the  endothelium  of 
the  perivascular  lymphatics.  No  micro-organisms  were 
found  in  the  blood  or  lymph  vessels.  The  only  micro-organ- 
isms to  be  found  were  clumps  of  long  threads  always  lying 
near  the  centre  of  small  abscesses  or  about  the  margin  of  a 
large  abscess.  These  organisms  were  sometimes  seen  singly 
or  in  small  clumps,  but  nearly  always  formed  larger  or  smaller 
colonies  from  twenty  to  one  hundred  microns  in  diameter. 
These  colonies  were  composed  of  branching  nonseptate 
threads,  which  formed  a  meshwork  and  radiated  from  the 
centre  of  the  colony.  These  colonies  when  cut  through  the 
centre  were  nearly  round  in  outline  and  had  often  rather 
regular  but  somewhat  serrated  margins.  In  sections  stained 
with  hematoxylin  or  methylene  blue  the  colonies  are  finely 
granular  and  stain  homogeneously  with  the  blue  stain.  No 
organisms  were  made  out  even  at  the  periphery. 

In  very  thin  sections  stained  with  eosin  followed  by  Wei- 
gert's  fibrin  stain,  very  beautiful  pictures  were  given.  Here 
the  colonies  appeared  composed  of  a  finely  granular  pink 
ground,  traversed  by  radiating,  intertwining,  branching  dark 
blue  threads,  which  projected  from  the  margin  of  the  colony 
in  an  irregular  wavy  line.  The  finely  granular  structureless 
pink  staining  mass  appeared  to  support  the  mycelium  of 
branching  threads.  The  threads  were  usually  more  thickly 
placed  at  the  border  of  the  colonies,  and  while  on  first  exam- 
ination the  outlines  of  the  colonies  were  uniform,  closer  study 
showed  that  many  threads  projected  for  some  distance  from 
the  colonies  between  the  surrounding  leucocytes.  Hence  the 
relation  between  the  colonies  and  the  surrounding  leucocytes 
was   an  intimate  one.     No  leucocytes  were  ever,  however. 
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found  penetrating  the  colonies,  although  they  approached 
individual  threads.  These  projecting  threads  never  formed 
clubs,  and  showed  no  special  tendency  to  break  up  into  short 
bacillus  and  coccus  forms.  Near  the  colonies  both  long 
and  short  free  threads  were  to  be  found.  Reverting  to  the 
threads  in  the  colonies,  they  stained  well  with  aniline  gentian 
violet  and  both  aniline  and  carbol  fuchsin,  and  retained  the 
stain  tenaciously  whether  treated  or  not  with  Lugol's  solu- 
tion, or  exposured  to  aniline  oil  or  alcohol. 

The  threads  were  of  about  the  same  size  as  those  described 
on  coverslips  made  from  the  fresh  pus.  They  often  showed 
unstained  spaces  and  irregular  lateral  swellings  or  bulging  of 
the  cell  membrane.  Many  were  wavy  and  tortuous  in  out- 
line. The  threads  took  the  stain  very  differently  —  some 
deeply  and  others  very  faintly.  No  clubs  were  found.  The 
threads  were  not  septate.  No  spore-containing  bodies  were 
seen.  Here  and  there  among  the  leucocytes  were  larger  and 
smaller  masses  of  threads,  some  of  which  were  evidently 
parts  of  colonies,  while  others  represented  detached  masses. 
The  threads  readily  yielded  the  fuchsin  and  gentian  violet 
stains  on  treatment  with  acids  in  either  weak  aqueous  or  alco- 
holic solution,  and  therefore  do  not  belong  to  the  acid  fast 
fungi. 

Sections,  including  the  pia-arachnoid,  over  the  abscess  and 
near  the  seat  of  operation,  showed  congestion  of  the  blood 
vessels  and  leucocytic  infiltration.  No  threads  were  found 
here.  Histological  examination  of  the  other  organs  showed 
no  acute  or  chronic  lesions  in  any  way  suggestive  of  reaction 
to  this  fungus. 

Animal  experiments  and  sections  of  the  peritoneum  over 
the  abdominal  wall,  liver,  and  intestines  of  rabbit  I.  showed 
swelling,  desquamation,  and  necrosis  of  the  endothelium  in 
places,  with  an  exudate  of  leucocytes.  The  leucocytic  accu- 
mulation varied  markedly  in  extent  in  different  places. 
There  was  a  notable  absence  of  fibrin.  Most  of  the  leuco- 
cytes were  of  the  polymorphonuclear  neutrophilic  type. 
Among   the   leucocytes   there   were   in   many  places  great 
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numbers  of  bacillus  and  streptococcus  forms.  In  some  places 
long  threads  were  seen,  but  no  branching  forms  could  be 
found.  The  threads  were  never  in  the  form  of  colonies,  as  in 
the  brain  abscess,  but  were  met  with  singly  or  in  scattered 
clumps.  They  were  of  the  same  size,  general  appearance, 
and  had  the  same  staining  characters  as  those  described  in 
the  brain  abscess.  The  same  applies  for  the  bacillus  and 
coccus  forms.  Many  of  the  former  were  curved  or  bent, 
and  the  latter  were  on  the  whole  larger  than  strepto- 
coccus pyogenes.  No  nodular  formations  were  present  in 
the  peritoneum  or  in  the  organs.  Sections  of  the  lungs 
and  pleura  and  pericardium  of  rabbits  II.  and  III.  showed 
wide-spread  purulent  exudation,  without  recognizable  fibrin, 
or  the  formation  of  definite  nodules.  The  micro-organisms 
were  even  more  numerous  in  these  exudations  than  that 
of  rabbit  I.  They  had  the  same  characters,  with  the  ex- 
ception that  here  clumps  of  definite  branching  forms  could 
be  found.  There  were  no  well-marked  colonies,  but  some- 
what elongated  tissues  of  interlacing  threads,  some  of  which 
showed  true  branching.  The  shorter  non-branching  bacillus 
and  coccus  forms  were,  however,  much  more  numerous.  In 
both  animals,  as  in  the  brain  abscess,  there  was  a  certain 
amount  of  phagocytosis  on  the  part  of  the  polymorpho- 
nuclear leucocytes,  some  of  which  contained  numbers  of 
short  threads  or  forms. 

The  parenchyma  of  the  lungs  of  rabbit  II.  was  not  appre- 
ciably affected,  and  no  organisms  were  found  in  other  organs. 
The  organisms  had  the  same  staining  reaction  noted  for 
those  in  the  brain  abscess.* 

Including  Almquist's  rather  doubtful  case,  there  are  five 
known  cases  of  primary  cerebral  actinomycosis,  three  of 
which  have  been  reported  as  instances  of  "streptothrix"  in- 
fections. In  all  except  Bollinger's  case,  the  only  one  to  show 
the  changes  of  **  typical  actinomycosis,"  the  course  of  the 
disease  was  acute.  In  this  case  the  diagnosis  was  brain 
tumor.     In  one  case  the  diagnosis  was  tuberculous  meningitis, 

*  My  thanks  are  due  to  Drs.  Gushing  and  Allen  for  the  use  of  the  clinical  history  of 
the  case. 
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in  another,  cerebro-spinal  meningitis,  and  in  one  cerebral 
hemorrhage.  Four  cases  were  males  and  one  female;  all 
were  adults. 

The  organisms  were  cultivated  in  two  cases  (Almquist  and 
Ferre  et  Fouquet),  and  not  classified  as  typical  actinomyces, 
but  as  "  strep tothrices." 

Pathogenesis  for  animals  was  tried  in  four  cases,  and  was 
positive  in  only  one  (mine). 

II.    SECONDARY  ACTINOMYCOSIS  OF  THE  CENTRAL  NERVOUS 

SYSTEM. 

The  earliest  reported  case  of  secondary  cerebral  actinomy- 
cosis is  that  of  Ponfick,*  described  in  his  work  on  actinomy- 
cosis in  1882,  and  quoted  by  O.  Bollinger.  A  woman  who 
had  actinomycosis  of  the  neck  and  prevertebral  tissue  de- 
veloped actinomycotic  masses  of  the  left  cerebral  hemi- 
sphere, as  well  as  of  the  pericardium,  lungs,  and  spleen.  In  a 
second  of  Ponfick's  cases,  an  actinomycotic  process  extended 
directly  through  the  skull  and  invaded  the  pia  and  the  right 
temporal  and  frontal  lobes. 

Kohler,^  in  1834.  reported  the  case  of  a  man  with  a  num- 
ber of  fluctuating  nodules  on  the  surface  of  the  body  which 
were  mistaken  for  glanders.  At  autopsy  there  were  found 
ulceration  of  the  upper  jaw  and  sternum,  and  abscesses  of 
the  brain,  neck,  tongue,  spleen,  liver,  and  kidneys,  and 
colon.  In  the  tenacious  green  pus  of  the  various  abscesses 
there  were  small  greenish  masses,  which  on  microscopical 
examination  proved  to  be  colonies  of  a  ray  fungus.  No 
mention  is  made  of  cultures  or  animal  inoculations. 

O.  Israel,'  in  1884,  described  the  case  of  a  laborer  thirty- 
one  years  old.  who  entered  the  hospital  with  a  number 
of  ulcers  and  abscesses  on  the  surface  of  the  body.  At 
autopsy  there  were  found  ulcers  of  the  skin  of  the  chest, 
pericardial  adhesions,  abscesses  of  the  heart,  spleen,  liver, 
kidney,  and  intestine,  and  brain.  Numbers  of  actinomyces 
were  found  in  the  pus  from  the  skin  lesions. 

Naunyn,*  in  1888,  reported  the  case  of  a  girl  of  sixteen 
years  who  died  with  the  symptoms  of  chorea.     At  autopsy 
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there  were  small  excrescences  on  the  mitral  valve  and  red- 
dish-brown masses  on  the  cerebral  pia-mater.  In  both 
lesions  a  branching  thread-like  organism  was  found.  Cult- 
ures and  animal  experiments  were  not  mentioned  and  were 
probably  not  made.  It  is  interesting  to  recall  that  Zopf,  to 
whom  specimens  were  submitted,  classified  the  organism  as 
a  species  between  Cladothrix  and  Leptothrix. 

Keller,'  in  1 890,  reported  the  case  of  a  female  forty  years 
old  who  had  pleurisy  in  1885,  and  who  in  1886  developed  an 
abscess  over  the  sixth  and  seventh  costal  cartilages.  Acti- 
nomyces were  found  in  the  pus  of  these  abscesses.  Two 
years  later  she  was  taken  ill  with  convulsions,  paralysis  of  the 
left  side,  and  coma.  At  operation,  and  later  at  autopsy, 
chronic  meningitis  and  a  small  abscess  at  the  right  side  of 
the  brain  were  found. 

In  1 89 1  Eppinger^®  described,  under  the  title  **  Ueber  eine 
neue  pathogene  Cladothrix  und  eine  durch  sie  hervorgeru- 
fene  Pseudotuberculosis  (Cladothrichica),"  a  case  of  brain 
abscess  and  meningitis  associated  with  changes  in  the  bron- 
chial and  supra-clavicular  glands.  The  patient  was  a  glass- 
worker,  fifty-two  years  old,  who  developed  what  was  appar- 
ently joint  rheumatism.  Eight  days  later  he  was  unable  to 
work.  Later  there  was  paralysis  of  the  left  side,  tenderness 
of  the  right  side  of  the  head,  delirium,  and  coma.  Death 
occurred  after  an  illness  of  twelve  days.  At  the  autopsy  the 
skull  was  healthy.  There  was  well-marked  cortical,  basal, 
and  spinal  meningitis,  the  exudate  at  the  base  of  the  brain 
being  thick  and  sticky  and  of  a  yellow  color.  The  brain 
tissue  was  congested  and  soft,  the  lateral  ventricles  were  dis- 
tended with  yellowish  pus.  Communicating  with  the  right 
lateral  ventricle  through  an  opening  in  the  optic  thalmus 
there  was  a  large  abscess  of  the  right  hemisphere  extending 
from  the  middle  of  the  frontal  to  the  occipital  lobe.  The 
abscess  was  filled  with  pasty  pus;  its  wall  was  thick  and 
rather  firm.  There  were  firm  nodules  in  the  lungs  and 
pleura  (pseudo-tuberculosis V  The  bronchial  and  mediasti- 
nal lymph  glands  contained  firm  grayish-white  nodules.  The 
right  supra-clavicular  glands  were  very  much  enlarged  and 
soft 
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In  coverslips,  and  in  cultures  from  the  brain  abscess,  the 
meningeal  exudate,  and  the  bronchial  and  supra-clavicular 
lymph  glands,  Eppinger  obtained  a  branching,  thread-like 
organism  growing  in  star-shaped  colonies  which  produced 
pseudo-tuberculosis  in  both  guinea-pigs  and  in  rabbits.  This 
organism,  which  grew  readily  on  ordinary  culture  media,  has 
been  classed  by  Kruse,  I^hmann,  and  Neumann  and  others  as 
Streptothrix  Eppingeri.  MacCullum,  who  has  recently 
isolated  the  same  organism  from  a  case  of  peritonitis,  cor- 
rectly classes  it  under  the  actinomyces,  as  Actinomyces 
asteroides. 

Sabrazes  et  Riviere'^  (1894)  described  the  case  of  a  man 
thirty-one  years  old,  an  alcoholic,  who  was  said  to  have  been 
ill  for  three  weeks  before  admission  to  the  hospital.  Ten 
days  before  admission  he  showed  marked  mental  disturbance. 
The  day  of  his  admission  he  was  aphasic,  had  great  pain  in 
the  head,  vomiting,  and  obstinate  constipation.  He  soon 
became  comatose  and  died. 

Diagnosis,  tuberculous  meningitis. 

At  the  autopsy  the  meninges  were  found  normal.  The 
left  cerebral  hemisphere  was  markedly  edematous,  soft,  and 
almost  diffluent.  There  was  an  abscess  the  size  of  a  small 
orange  in  front  of  the  centrum  ovale  in  the  prefrontal  region 
and  involving  the  first  and  second  frontal  convolutions.  The 
apices  of  both  lungs  were  consolidated  and  one  contained  a 
small  abscess.  The  right  kidney  was  the  seat  of  a  large  in- 
farct. In  the  green  pus  of  the  cerebral  abscess  there  were 
long  branching  filaments,  some  showing  unstained  areas. 
Chains  of  irregular  micrococcus-like  forms  were  also  seen. 
The  same  appearances  were  met  with  in  the  renal  infarct, 
where  coccus  and  rod  forms  as  well  as  masses  or  colonies  of 
interlacing  filaments  were  also  plentiful.  The  colonies  were 
circular  in  shape  and  had  a  radiated  appearance.  The  ends 
of  the  filaments  were  regular,  and  showed  neither  swelling 
nor  diminution  in  size.  Sections  of  the  brain  abscess  showed 
edema  and  disintegration  of  the  brain  tissue,  with  inflamma- 
tion ;  but  no  organisms  were  found.  Sections  of  the  renal 
infarct  showed  them,  however.     No  filaments  were  found  in 
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the  lesions  of  the  lungs.  The  organism  failed  to  grow  aerobi- 
cally»  but  an  anaerobic  gelatine  culture  gave,  after  five  days, 
a  single  colony  of  branching,  filamentous  organism  like  that 
found  in  the  brain  and  kidney.  Transplantation  was  unsuc- 
cessful. A  guinea-pig  inoculated  with  the  pus  from  the  brain 
died  in  two  days  of  septicemia  due  to  a  micrococcus. 

As  no  organisms  were  found  in  the  pulmonary  lesions,  the 
portal  of  entry  is  obscure  and  the  primary  seat  of  the  affec- 
tion is  uncertain.  It  is  probable,  however,  that  more  careful 
investigation  would  have  discovered  the  fungus  in  the  lungs. 
The  bronchial  glands  were  not  mentioned. 

The  authors  regard  their  organisms  and  that  of  Eppinger 
as  different  from  that  of  actinomycosis. 

Dolore,^  in  1896,  recorded  the  case  of  cervical  and  facial 
actinomycosis  with  loss  of  consciousness,  delirium,  convul- 
sions, and  episthotonus.  At  autopsy  there  was  found  marked 
cerebro-spinal  pachymeningitis,  in  the  exudate  of  which  there 
were  yellow  granules,  which  on  microscopical  examination 
proved  to  be  actinomyces. 

In  the  same  year  C.  F.  Martin  *^  reported  from  Chiari's 
laboratory  two  cases  of  secondary  actinomycotic  abscesses  of 
the  brain.  In  the  first,  a  man  thirty-eight  years  old,  with 
actinomycosis  of  the  lungs,  sternum,  and  ribs,  there  was  a 
metastatic  abscess  of  the  left  occipital  lobe.  Actinomyces 
were  found  in  the  pulmonary  lesions,  and  in  the  pus  of  the 
cerebral  abscess.  In  the  second,  a  boy  of  sixteen  years, 
there  was  actinomycosis  of  the  right  lung  and  chest  wall, 
with  metastatic  abscesses  of  the  right  cerebral  hemisphere, 
the  right  lung,  and  the  kidneys.  The  secondary  abscesses 
were  acute  and  contained  numbers  of  actinomyces,  clubbed 
forms  being  rare.  Yellow  granules  were  visible  in  the  pus 
of  both  the  skin  and  the  cerebral  abscesses.  No  mention  is 
made  of  cultures  or  animal  experiments. 

In  1900  Chiari,**  under  the  title  of  *•  Ueber  Myelitis  sup- 
purativa bei  Bronchiektasie,"  recorded  two  cases  of  meningitis 
and  abscesses  of  the  central  nervous  system  containing 
branching  threads  which  he  regards  as  identical  with,  or 
closely  related  to,  actinomycosis.     Both  occurred  in  males 
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with  bronchiectasis.  Sections  of  the  bronchiectatic  cavities 
which  were  made  in  one  of  the  cases  showed  the  same  organ- 
isms found  in  the  lesions  of  the  nervous  system ;  hence  Chiari 
regards  the  latter  as  secondary  in  both  cases. 

In  the  first,  a  man  forty-three  years  old,  there  was  a  large 
abscess  of  the  cerebellum,  multiple  abscesses  of  the  cord, 
with  cerebro-spinal  meningitis.  In  addition  to  Pneumococ- 
cus,  bundles  of  branching  threads  without  peripheral  dubs 
were  found  in  these  lesions.  There  was  no  growth  in  cultures 
after  two  days,  and  no  animal  inoculations  were  made.  The 
masses  of  threads  were  thin,  showed  true  branching  and  took 
the  various  stains,  including  Gram's.  Club  formation  was  not 
observed.  Chiari  states  that  the  organism  of  this  case  had 
the  same  microscopical  appearances  of  those  found  in  Mar- 
tin's above  described  cases  of  secondary  cerebral  actinomy- 
cosis, in  which  the  "  drusen  "  of  the  cerebral  abscesses  lacked 
peripheral  clubs,  though  the  latter  were  present  in  the  lesions 
in  the  other  organs. 

Chiari's  second  case  was  a  man  thirty-seven  years  of  age 
who  had  chronic  purulent  bronchitis,  with  saccular  bron- 
chiectasis of  the  right  lower  lobe,  purulent  cerebro-spinal 
meningitis,  with  an  abscess  of  the  left  frontal  lobe.  The 
brain  abscess  and  sections  of  the  wall  of  the  bronchiectatic 
cavities  showed  numerous  bundles  of  branching  threads 
similar  to  those  found  in  the  first  case,  with  the  exception 
that  some  threads  showed  peripheral  clubs. 

No  cultures  or  animal  inoculations  were  made. 

III.      CLASSIFICATION. 

It  is  quite  evident  that  the  micro-organism  found  in  my 
case  does  not  belong  to  the  lower  bacteria  on  the  one  hand, 
and  lacks  some  of  the  characters  usually  regarded  as  distinc- 
tive of  the  typical  actinomyces  on  the  other.  We  have  to 
deal  with  an  organism  which  forms  a  mycelium'of  elongated 
branching,  intertwining,  or  interwoven  threads,  which  break 
into  beaded  segments  forming  chains  of  coccus  and  rod-like 
forms,  but  which  apparently  does  not  form  clubs  or  club- 
shaped  hyphae.     It  caused  in  rabbits  diffuse  suppuration  in 
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the  subcutaneous  tissues  and  diffuse  peritonitis  without 
nodules  and  without  typical  mycelia,  only  long  and  short 
threads  which  sometimes  branched,  and  coccus  and  bacillus 
forms  being  present  in  the  exudates.  Failure  of.  the  organ- 
ism to  grow  in  artificial  media  and  on  the  organs  of  freshly- 
killed  rabbits  interferes  seriously  with  its  comparison  with 
somewhat  similar  organisms  described  as  actinomyces,  strep- 
tothrices,  and  psuedo-actinomyces.  The  terms  **  cladothrix  " 
and  **  leptothrix  "  clearly  do  not  apply  here,  and  the  term 
**  streptothrix/'  though  used  by  Eppinger,^®  Ferre  et  Foquet,' 
Sobrases  et  Riviere,**  Flexner,^  Norris  and  Larkin,**  Musser, 
Pierce,  and  Gwynn,*  and  others  for  organisms  more  or  less 
closely  corresponding  to  mine  is  a  misnomer,  as  Lachner- 
Sandoval "  and  Hektoen  *®  have  clearly  pointed  out. 

Kruse^*  and  Lubarsch"  are  largely  responsible  for  the 
application  of  the  term  **  streptothrix "  to  the  group. 
Lubarsch  would  include  under  the  group  name  of  strepto- 
thrix, placed  midway  between  hyphomycetes  and  schizomy- 
cetes,  all  ray  fungi,  as  well  as  those  organisms  usually  classed 
as  bacteria,  which  occasionally  produce  true  branches  in 
cultures  and  ray  forms  in  the  animal  organism,  regarding  the 
various  members  of  the  group  as  transition  stages.  As  a 
distinct  family  of  the  streptothrix  group,  Lubarsch  would 
separate  those  organisms  which  occur  in  ray  form  in  the 
tissues,  calling  them  ray  fungi. 

Hektoen**  strenuously  objects  to  the  bringing  together 
in  a  closed  circle  the  most  typical  member  of  the  group 
actinomyces  albus,  with  the  most  atypical  or  imperfect,  as 
the  tuberculomyces,  for  instance,  simply  on  the  strength  of 
what  many  in  opposition  to  Lubarsch  and  others  regard  as  a 
pathological  condition,  namely,  club  formation. 

Hektoen  further  points  out  the  illogical  and  untenable 
position  of  those  who  use  in  this  connection  the  term  **  strep- 
tothrix," a  term  used  by  Corda  in  1839  for  an  entirely  differ- 
ent family  of  hypomycetes.  Hektoen,  therefore,  following 
the  lead  of  Gasperini,  Berestenew,  and  Lachner-Sandoval, 
insists,  according  to  the  principle  of  priority,  upon  the  use 
of  the  term  **  actinomyces  *'  for  this  group.  MacCallum  **  and 
Abbott  and  Gildersleeve  "  have  recently  emphasized  this. 
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Lachner-Sandoval  ^  recognizes  twenty-nine  species  of  ray 
fungi,  and  as  some  of  these  forms  have  not  been  cultivated 
on  artificial  media  the  group  may  be  smaller,  owing  to  un- 
known duplicates.  Many  new  species  must  be  added  if  the 
term  is  to  include  all  the  branching,  mycelium  and  club 
forming  organisms  now  classed  as  bacteria  (the  acid  resisting 
bacilli,  B.  diphtherias,  etc.,  see  Abbott  and  Gildersleeve**). 

Berestenew^  concludes  that  the  ray  fungus  disease,  caused 
by  parasites  of  genus  actinomyces,  to  which  various  names 
such  as  streptothrix,  oospora,  nocardia,  etc.,  have  been 
given,  may  be  divided  into  (a)  typical  actinomycosis  (such 
as  described  by  Bollinger  and  J.  Israel  Wolff,  Bostrom,  and 
others)  ;  {b)  atypical  actinomycosis  without  granules  in  the 
pus  and  without  spherical  masses  of  the  parasites  in  the  tis- 
sues, to  which  belong  the  cases  of  V.  Eppinger,  Sabrozes  et 
Riviere,  as  well  as  certain  cases  of  Berestehew  and  others; 
{c)  pseudo-actinomycosis,  that  is,  cases  with  all  the  symp- 
toms of  typical  actinomycosis,  and  caused  by  different  micro- 
organisms, ( I )  those  which  stain  by  Gram  and  which  like 
B.  tuberculosis  possess  the  property  of  forming  branched 
threads  with  clubs,  and  (2)  those  caused  by  bacteria  which 
do  not  stain  by  Gram's  method.  He  describes  several  cases 
of  psuedo-actinomycosis. 

Silberschmidt, "  writing  in  1901,  studied  the  organisms 
from  seven  cases  of  human. and  two  of  bovine  actinomycosis. 
Of  the  human  cases,  one  was  unusual  as  involving  the  lungs, 
liver,  and  thigh,  three  were  cases  of  infection  of  the  lower 
lachrymal  duct,  and  three  were  typical  clinical  cases  of  acti- 
nomycosis (jaw,  mouth,  and  back).  With  the  exception  of 
two  of  the  forms  from  the  lachrymal  duct,  all  showed  great 
similarity  in  their  cultural  characters,  but  none  corresponded 
morphologically  with  the  form  described  by  Bostrom  as  the 
only  cause  of  human  and  bovine  actinomycosis.  There  was 
great  similarity  to  the  forms  described  by  Wolff  and  Israel, 
but  there  were  many  cultural  differences. 

Silberschmidt  regards  as  similar  to  his  the  organisms  from 
two  of  Berestenew's  cases  of  so-called  psuedo-actinomycosis. 

He  quotes  Poncet  and  Berard's  description  of  the  points  of 
difference  between  actinomycosis  and  pseudo-actinomycosis: 


ACTINOMYCOSIS   OF  THE  CENTRAL  NERVOUS   SYSTEM.    319 

(i.)  In  actinomycosis  the  mycelium  consists  of  hairlike, 
radiating  threads  with  numerous  peripheral  clubs,  while  in 
pseudo-actinomycosis  the  mycelium  is  more  interlaced  or 
interwoven  and  not  radially  arranged,  the  branching  less  fre- 
quent, and  the  spores  "  lightly  stained,"  the  organism  having 
more  the  appearance  of  leptothrix. 

(2.)  The  actinomycosis  fungus  is  more  difficult  to  culti- 
vate and  may  be  either  aerobie  or  anaerobic,  while  in  pseudo- 
actinomycosis  the  growth  is  more  luxuriant  and  microscopi- 
cally made  up  mostly  of  forms  like  B.  diphtheria,  but  with 
neither  granules  nor  long  threads. 

After  comparing  the  cultures  from  his  own  cases  with  each 
other  and  with  others  obtained  from  Tlnstitute  Pasteur  and 
Kril's  laboratory,  Silberschmidt  makes  the  following  groups : 

(i.)  Growth  aerobic  and  at  room  temperature,  colonies 
on  agar  and  blood  serum  are  adherent  to  and  send  out 
numerous  mycelial  outgrowths  into  the  media. 

(a.)  Liquefies  gelatine,  threads  long,  interlaced,  and  un- 
broken, includes  actinomycosis  hominis  and  bovis  (Bostrom 
and  others),  and  actinmodurae. 

{b.)  Does  not  liquefy  gelatine,  threads  broken  and  often 
appearing  in  short  forms,  actinomyces  asteroides  (Eppinger), 
actinomyces  Caprae  (Silberschmidt). 

(2.)  Colonies  not  adherent  to  media,  no  offshoots,  gela- 
tine not  liquefied,  threads  mostly  short  with  many  bacillary 
forms,  examples  of  the  group  are  actinomyces  farcini  C,  and 
the  organism  obtained  in  Silberschmidt's  case  3. 

(3.)  Growth  preferably  anaerobic,  colonies  show  no  myce- 
lial projections,  and  on  solid  media  are  usually  small  and 
sharply  circumscribed.  No  growth  on  gelatine  or  at  room 
temperature;  the  colonies  are  readily  crushed  and  broken 
up.  The  organism  does  not  survive  as  long  as  those  of 
groups  one  and  two  on  artificial  media.  To  this  group  be- 
long the  cultures  from  six  of  his  human  cases  as  well  as  those 
from  actinomycosis  bovis. 

He  thinks  it  too  early,  however,  to  attempt  a  definite  division 
of  the  pathogenic  varieties  of  the  genus  actinomyces,  and  he 
does  not  regard  pathogenesis  as  a  possible  means  of  diagnosis. 
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Silberschmidt  concludes  that : 

(i.)  Actinomycosis,  contrary  to  the  earlier  idea,  is  not 
a  specific  infection  caused  by  a  single  ray  fungus,  for  a 
number  of  different  micro-organisms  may  cause  the  typical 
disease  picture. 

(2.)  The  "  drusen,"  which  are  not  always  to  be  found 
microscopically,  may  or  may  not  have  peripheral  clubs,  and 
are  colonies  which  various  micro-organisms  may  form  in 
tissues. 

(3.)  The  microscopical  investigation  of  the  "drusen,"  or 
of  sections  of  tissue,  permits  the  finding  of  the  organisms, 
but  not  diagnosis  of  the  same. 

(4.)  Cultures  which  he  obtained  without  difficulty  must 
be  resorted  to  in  order  to  distinguish  the  cause  of  the 
disease. 

(5.)    Mixed  infection  is  not  the  rule  in  actinomycosis. 

(6.)  It  is  not  at  present  possible  to  distinguish  by  bac- 
teriological methods  between  actinomycosis  and  pseudo- 
actinomycosis. 

(7.)  Most  of  the  organisms  found  in  actinomycosis  be- 
long to  the  class  of  actinomyces,  and  of  this  class  certain 
subdivisions  are  to  be  made. 

Abbott  and  Gildersleeve "  have  recently  pointed  out  that 
the  various  acid-resisting  bacilli,  distinct  from  the  so-called 
B.  tuberculosis,  may  form  mycelial  threads  with  or  without 
typical  actinomycotic  peripheral  clubs,  and  may  cause 
larger  and  smaller  inflammatory  nodules  in  the  tissues  of 
various  animals.  As  is  well  known,  it  has  been  found  by 
Schulze,^  Lubarsch,*^  Babes  et  I-evadili,"  Abbott  and  Gil- 
dersleeve,®  Friedrich  and  Nosse,**  and  others  that  various 
members  of  the  tubercle  bacillus  group  and  other  acid-re- 
sisting bacilli,  as  well  as  streptothrix  Eppingeri  (Lubarsch), 
may  form  branching  mycelial  threads  similar  to  actinomyces. 

Abbott  and  Gildersleeve  urge  that  these  organisms  be 
classed,  not  as  bacilli,  but  under  genus  actinomyces. 

Lehmann  and  Neumann,  in  the  last  edition  of  their  work, 
classify  as  actinomycetes  all  the  delicately  threaded  organisms 
free    from    chlorophyll,  with  true    branching,   in   part  very 
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abundantly  ramifying  mycelium,  partly  with  the  formation  of 
conidia.  This  class  is  further  divided  into  the  coryne-bacte- 
ria  group  containing  B.  diphtherise,  B.  mallei,  and  B.  pseudo- 
diphtheriae,  B.  Xerosis;  and  Mycobacteria,  a  group  con- 
taining B.  tuberculosis  and  the  acid-resisting,  so-called,  bacilli 
in  general ;  and  Actinomyces,  a  group  made  up  of  Actinomyces 
bovis,  Actinomyces  farcinicus,  Actinomyces  asteroides,  Ac- 
tinomyces Madurae,  and  the  various  non-pathogenic  acti- 
nomyces. 

It  is  certain  that  our  organism  belongs  to  the  branch  of 
the  actinomyces  family  in  which  the  formation  of  branched 
threads  without  clubs  is  more  or  less  constant.  Its  exact 
position,  on  account  of  its  failure  to  grow  on  artificial  media, 
must  remain  unknown.  Its  marked  pathogenicity  for  rabbits 
serves  to  separate  it  from  certain  forms  most  commonly  met 
with  in  the  typical  actinomyces  of  man  and  cattle. 

Summary.  Actinomycosis  of  the  central  nervous  system 
is  rare,  we  are  able  to  find  only  five,  including  our  own  case, 
primary  and  thirteen  secondary  cases.  The  disease  usually 
affects  males  in  the  prime  of  life ;  in  the  primary  cases  the 
age  being  given  as  twenty-four,  twenty-six,  and  fifty-two 
years,  respectively,  in  three  cases;  not  mentioned  in  two 
cases.  In  the  secondary  group,  two  were  sixteen,  five  bcr 
tween  thirty  and  forty,  one  forty-three,  and  one  fifty-two 
years;  age  not  mentioned  in  four.  Two  cases  occurred 
in  females.  Of  the  primary,  three  were  reported  as  in- 
stances of  "  streptothrix  **  infection  and  only  one  (Bollinger) 
was  regarded  as  typical  actinomycosis. 

Of  the  thirteen  surely  secondary  cases,  eight  were  regarded 
as  typical  actinomycosis,  two  as  probable  actinomycosis,  two 
as  cladothrix  infection,  and  one  as  streptothrix  infection. 

All  of  the  primary  cases  except  one  (Bollinger)  were 
acute,  while  of  the  secondary  in  at  least  ten  the  lesions  of  the 
nervous  system  were  recent,  and  usually  the  cause  of  death. 

The  organisms  were  cultivated  in  two  primary  (Almquist 
and  Ferr6  et  Fouquet),  and  in  two  secondary  cases,  in  one 
of  which  (Eppinger*s)  aerobic  and  in  the  other  (Sabrozes  et 
Riviere)     anaerobic    growths   were    obtained.      Eppinger's 
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organism  was  pathogenic  for  rabbits  and  guinea-pigs.  In 
most  of  the  cases  neither  cultures  nor  animal  experiments 
were  made,  the  diagnosis  being  made  from  the  microscopical 
examination  alone.  No  mention  is  made  of  any  attempts  to 
test  the  acid-resisting  powers  of  any  of  the  organisms  found. 
The  so-called  actinomycotic  granules  were  recognized  in  the 
pus  of  several  cases.  In  one,  instead  of  abscesses  there  were 
multiple  nodular  masses  in  the  brain,  and  in  Bollinger's  case 
there  was  a  firm  mass  the  size  of  a  hazelnut  in  the  third  ven- 
tricle and  in  the  foramen  of  Monro.  Primary  lesions  of  the 
lungs  and  bronchial  glands  were  the  most  common  sources 
of  the  metastatic  lesions  of  the  central  nervous  system.  In 
one  case  the  actinomycotic  process  extended  directly  through 
the  skull  to  the  meninges  and  brain. 

It  seems  established  that,  in  the  present  state  of  our  knowl- 
edge, all  processes  caused  by  micro-organisms  having  a  myce- 
lium of  branching,  interlacing,  and  sometimes  radiating 
threads  are  to  be  considered  as  actinonriycosis,  and  that  or- 
ganisms with  the  above  characteristics,  whether  or  not  they 
form  **  druscn  "  and  clubbed  hyphae  in  the  tissues,  are  to  be 
regarded  as  actinomyces. 

Further  knowledge  is  necessary  before  a  satisfactory  clas- 
sification of  the  actinomyces  and  the  processes  caused  by 
them  is  possible.  To  class  tuberculosis  under  actinomycosis 
is  of  doubtful  value.  It  is  well  to  recall,  however,  that 
there  are  two  broad  divisions  of  genus  actinomyces  as  used  by 
Abbott  and  others,  the  acid-resisting  (B.  tuberculosis  and  the 
acid-resisting,  so-called,  bacilli)  and  the  non  acid-resisting 
or  acid-bleaching,  and  that  typical  tuberculosis  is  always 
caused  by  the  prominent  member  of  the  former,  and  typical 
actinomycosis  by  the  prominent  member  of  the  latter  group. 
It  is  better,  with  Lehmann  and  Neumann,  to  use  the  term 
"  actinomycetes  "  for  the  large  number  of  organisms  of  the 
latter  group.  This  acid-bleaching  group  is  apparently  a 
large  one,  and  our  knowledge  concerning  it  is  best  summar- 
ized in  Silberschmidt's  conclusions. 

The  organism  of  our  case  belongs  to  the  branch  of  this 
group   in    which    club    formation    is    inconstant    or   absent, 
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pathogenesis  for  animals  is  marked,  and  cultures  on  artificial 
media  negative. 
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STREPTOCOCCUS   MUCOSUS    (Nov.  Spec?)   PATHOGENIC   FOR 

MAN   AND   ANIMALS. 

William  Travis  Howard,  Jr.,  M.D. 
{^Professor  of  PtUhoiogy,  IVestern  Reserve  University^, 

and 

Roger  G.  Perkins,  M.D. 
{Resident  Pathologist^  Lakeside  Hospital, ) 

(From  the  Pathological  Laboratory  of  the  Lakeside  Hospital,  Cleveland.) 

From  time  to  time  streptococci  have  been  described  which 
show  various  points  of  difference  from  as  well  as  of  resem- 
blance to  Streptococcus  pyogenes  and  Streptococcus  lanceo- 
latus  or  Pneumococcus.  Among  these  may  be  mentioned 
Diplococcus  der  Brustseuche  der  Pferde  of  Schiitz  ;^  Strepto- 
coccus of  contagious  pneumonia  of  cattle  of  Poels  and  Nolen  ;* 
Streptococcus  der  meningitis  cerebro-spinalis  epidemica  of 
Bonome ;  ^  and  Streptococcus  capsulatus  found  in  spontaneous 
peribronchitis  and  multiple  pulmonary  abscesses  in  a  guinea- 
pig  by  Binaghi.  *  We  have  lately  obtained  from  the  peri- 
toneum and  various  other  organs  at  autopsy  on  a  woman 
dead  of  peritonitis  a  capsulated  streptococcus  which  cannot 
be  classed  with  either  Streptococcus  pyogenes  or  Pneumo- 
coccus. The  object  of  this  paper  is  to  record  our  observa- 
tions on  this  organism  and  to  compare  it  with  similar 
streptococci  described  by  others. 

Clinical  Summary,  —  L.  D.,  female,  aged  thirty-four  years, 
was  admitted  to  Lakeside  Hospital,  service  of  Dr.  E.  F.  Gush- 
ing, on  May  i,  1900,  complaining  of  pain  in  the  abdomen. 
Two  years  before  her  present  illness  she  had  a  miscarriage  at 
the  seventh  month  followed  by  chills  and  fever.  Since  this 
time  she  had  had  frequent  attacks  of  pain  in  the  pelvic  region. 
The  day  before  admission  she  had  intense  pain  in  the  hypo- 
gastrium  which  was  followed  by  convulsions  and  coma. 
Examination  of  the  urine  showed  albumin  and  casts. 

Clinical  Diagnosis.  —  Chronic  nephritis,  uraemia,  chronic 
pelvic  peritonitis. 
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Anatomical  Diagnosis.  —  Chronic  tubo-ovarian  abscess. 
Acute  fibrino-purulent  and  chronic  peritonitis.  Chronic  in- 
terstitial nephritis  with  contraction,  pyelonephrosis,  and 
pyoureter  and  chronic  cystitis.  CEdema  and  congestion  of 
the  lungs  and  brain.  Acute  splenic  tumor.  Enchondroma 
of  the  right  lung,  cyst  of  the  left  suprarenal  capsule,  multiple 
myofibromata  uteri. 

The  following  description  of  the  peritoneum  and  pelvic 
organs  is  taken  from  the  autopsy  protocol,  the  other  organs 
being  without  present  interest : 

"  The  abdomen  is  somewhat  distended ;  the  abdominal  and 
pectoral  muscles  are  fairly  well  developed.  The  position  of 
the  intestines  is  normal.  The  omentum  extends  to  the 
anterior  brim  of  the  pelvis  on  the  right  side.  On  the  left  side 
it  passes  under  the  coils  of  the  small  intestines  and  is  bound 
by  firm  adhesions  to  the  structures  on  the  left  side  of  the 
uterus.  The  surface  of  the  small  intestines,  the  cxcum,  and 
the  descending  colon  are  covered  with  a  thin  layer  of  opaque, 
grayish-white  viscid  fibrinous  exudate.  In  the  dependent 
parts  of  the  abdomen  there  is  a  considerable  quantity  of 
creamy  pus. 

"  The  contents  of  the  pelvis  are  matted  together,  and  on  the 
left  side  are  densely  adherent  to  the  pelvic  brim.  The  uterus 
is  displaced  to  the  right.  The  right  fallopian  tube  runs  back- 
wards and  to  the  left  and,  with  the  ovary,  is  bound  to  the 
uterus.  On  the  left  side  of  the  uterus,  occupying  the  position 
of  the  left  tube  and  ovary,  there  is  a  fluctuating  mass  the  size 
of  a  small  orange  and  containing  thick  pus.  Between  the 
bladder  and  the  vagina  and  communicating  with  the  tubo- 
ovarian  abscess  there  is  an  abscess  filled  with  creamy  pus 
containing  gas  bubbles.  The  walls  of  these  abscesses  are 
thick  and  lined  with  a  thick  yellowish-gray  necrotic  material. 
The  left  ovary  cannot  be  made  out.  Besides  the  large 
abscess,  the  tubo-ovarian  mass  is  the  seat  of  a  number  of 
smaller  abscesses.  The  uterus  is  enlarged  and  in  its  wall 
there  are  several  fibroid  tumors.  The  abdominal  lymph 
glands  are  moderately  enlarged." 
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Histological  Examination  of  the  Tubo- Ovarian  Abscess, — 
Sections  of  the  tubo-ovarian  mass  showed  little  recognizable 
ovarian  tissue.  The  abscess  cavity  contained  necrotic  ma- 
terial and  a  large  number  of  polymorphonuclear  neutrophilic 
leucocytes.  Along  the  borders  of  the  abscess  wall  there  was 
a  large  amount  of  fibrillated  fibrin  in  the  meshes  of  which 
there  were  variable  numbers  of  polymorphonuclear  neutro- 
philes.  The  abscess  wall  was  composed  of  a  granulation 
tissue  rich  in  fibroblasts,  but  rather  poor  in  blood-vessels. 
This  tissue  was  infiltrated  with  large  numbers  of  polymor- 
phonuclear eosinophilic  leucocytes  and  with  a  few  plasma  cells 
and  polymorphonuclear  neutrophiles.  In  sections  of  the  wall 
of  the  abscess  stained  with  eosin  and  methylene  blue  there  were 
scattered  chains  of  streptococci  and  a  few  short  bacilli.  The 
wall  of  the  left  fallopian  tube  was  much  thickened  and  showed 
areas  of  infiltration  with  lymphocytes,  plasma  cells,  and  eosino- 
philes.  The  lumen  of  the  tube  contained  desquamated  epithe- 
lium, leucocytes,  and  necrotic  material.  The  mucosa  was 
nearly  everywhere  destroyed  and  thesubmucosa  was  infiltrated 
with  plasma  cells  and  polymorphonuclear  neutrophiles  and 
eosinophiles.  The  uterus  showed  nothing  of  special  interest. 
The  submucosa  of  the  bladder  was  infiltrated  with  large  num- 
bers of  plasma  cells.  The  pelvic  lymph  glands  showed 
marked  hyperplasia  and  contained  numbers  of  eosinophiles. 

Bacteriological  Examination,  —  Coverslip  preparations 
made  from  the  tubo-ovarian  abscess,  the  kidneys,  bladder,  and 
peritoneum  showed  large  numbers  of  biscuit-shaped  cocci  in 
pairs,  usually  arranged  in  chains  of  four,  six,  eight,  or  twenty 
elements,  and  surrounded  by  a  wide  and  sharply  defined  cap- 
sule which  stained  well  with  Welch's  capsule  stain.  (See 
photograph.)  In  the  abscess  and  bladder  there  were  also 
short  capsulated  bacilli,  and  in  the  peritoneal  exudate  large, 
stout  capsulated  bacilli  of  the  size  and  appearance  of  B.  aero- 
genes  capsulatus.  Aerobic  Petri-plate  agar  cultures  were 
made  from  the  heart's  blood,  lungs,  pleurae,  liver,  spleen, 
brain,  kidneys,  tubo-ovarian  abscess,  and  bladder. 

The  cultures  from  the  brain,  pleurae,  left  kidney,  and  liver 
remained  sterile.     In  the  cultures  from  the  lungs  there  were 
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fifteen  colonies  of  Staphylococcus  pyogenes  aureus  and  ten 
colonics  of  a  bacillus  which  proved  on  further  study  to  be 
B.  mucosus  capsulatus.  In  the  cultures  from  the  peritoneum 
there  were  a  few  colonies  of  Staphylococcus  pyogenes  aureus, 
many  of  B.  mucosus  capsulatus,  and  a  number  of  fine  col- 
onies ;  in  those  from  the  tubo-ovarian  abscess  and  bladder 
there  were  colonies  of  B.  mucosus  capsulatus  and  a  small 
number  of  fine  colonies.  Cultures  from  the  heart's  blood 
gave  a  few,  and  those  from  the  spleen  a  large  number  of 
fine  pale  colonies.  Analysis  of  the  above  shows  that  fine 
pale  colonies  grew  either  in  pure  culture,  or  mixed  with 
other  bacteria  (staphylococci  and  B.  mucosus  capsulatus) 
from  the  heart's  blood,  spleen,  peritoneum,  tubo-ovarian 
abscess,  bladder,  and  right  kidney.  The  fine  colonies  in  all 
these  cultures  were  similar  in  every  way  macroscopically 
and  microscopically. 

Secondary  cultures  from  all  these  cultures  were  made  and 
studied  in  various  media,  and  found  to  be  identical.  The 
growth  on  plain  agar,  glycerine  agar,  and  glucose  agar  (neu- 
tral to  phenolphthalein)  was  identical,  and  after  twenty-four 
hours  in  the  incubator  at  body  temperature  was  made  up  of  a 
thin,  very  moist,  transparent  pale-gray  growth.  The  colonies 
were  small  at  first,  but  after  forty-eight  hours  reached  the 
diameter  of  three  millimetres.  They  were  slightly  raised, 
very  moist,  and  had  the  appearance  of  dewdrops.  Single 
colonies  were  round  in  outline,  with  regular  edges.  When 
magnified  fifty  times  they  were  of  a  bluish  color  and  rather 
coarsely  granular,  the  granules  lying  in  parallel  lines.  The 
water  of  condensation  was  cloudy  and  somewhat  viscid. 
There  was  a  growth  of  fine  grayish  colonies  along  the  line 
of  the  stab.  Under  the  No.  7  lens  the  young  colonies  were 
seen  to  be  composed  of  long  twisted  colonies  of  cocci.  No 
gas  was  formed. 

On  alkaline,  plain  and  glucose,  agar  slants,  there  was  a  thin 
watery  transparent  grayish  growth.  Separate  colonies  showed 
a  concentric  appearance.  Under  the  low  power  the  colonies 
had  coarse  and  fine  granulations.  There  was  a  thin  growth 
of  fine  colonies  along  the  line  of  the  stab,  without  gas  forma- 
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tion.  The  water  of  condensation  showed  a  yellowish  sedin 
ment.  After  forty-eight  hours  the  colonies  were  larger  and 
the  growth  very  transparent  and  moist. 

On  blood  serum  after  twenty-four  hours  in  the  incubator 
there  was  a  thin,  moist,  pale-gray  transparent  growth.  The 
separate  colonies  were  of  pin-head  size  and  were  round  with 
regular  outlines.  When  magnified  fifty  times  they  were 
finely  granular. 

On  gelatine  slants  (neutral  or  slightly  alkaline)  after  six 
days  at  room  temperature  there  was  a  fairly  well-marked 
pale-gray  transparent  surface  growth.  Along  the  line  of 
puncture  there  was  a  fairly  profuse,  feathery  growth,  without 
liquefaction. 

In  neutral  and  in  slightly  alkaline  bouillon  after  twenty- 
four  hours  at  body  temperature  no  growth  was  apparent; 
after  forty-eight  hours  there  was  faint  cloudiness,  with  a  pale 
deposit  on  the  sides  of  the  tube. 

On  potato  (acid  reaction)  there  was  no  visible  growth  and 
coverslip  preparations  were  negative.  Preparations  made 
from  the  water  below  the  potato  showed  streptococci. 

Plain  and  glycerine  agar  and  bouillon  4"^ '5^  showed  no 
growth;  a  slight  growth  was  found  on  glucose  agar  4"IS- 

Litmus  milk  was  unchanged  after  twenty-four  hours  in  the 
incubator ;  on  the  fourth  day  there  was  slight  acidity,  but  no 
coagulation.  Capsulated  biscuit-;shaped  streptococci  in  long 
chains  were  present  in  small  numbers. 

Optimum  growth  took  place  in  media  made  according  to 
the  directions  in  the  "Procedures  recommended  for  the  Study 
of  Bacteria "  (American  Public  Health  Association  Report, 
September,  1897)  ^^^  rendered  neutral  to  phenolphthalein 
ahd  at  a  temperature  of  37**  C.  It  grew  fairly  well,  but 
slowly,  at  room  temperature. 

The  organism  grew  both  aerobically  and  anaerobically.  No 
indol  was  produced  in  bouillon  cultures.     It  was  not  motile. 

Morphology.  —  The  morphology  of  the  organism  was  very 
similar  for  the  various  media.  It  occurred  as  a  coccus,  in 
chains,  the  elements  of  which  were  arranged  in  pairs.  The 
number  of  cells  in  each  chain  varied  from  two  to  one  hun- 
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dred  or  more.  The  pairs  showed  marked  similarity  to  the 
gonococcus,  their  elements  being  biscuit-shaped,  separated 
by  a  slight  interval,  and  with  the  flat  surfaces  towards  one 
another.  The  pairs,  including  the  interval  between  the  in- 
dividuals, measured  1.25  to  1.75  m.  in  length,  and  0.5  to  0.75 
m.  in  width.  When  the  excess  of  light  was  cut  off  a  definite 
halo  was  seen  about  each  chain.  Special  capsule  stains 
failed  to  stain  any  definite  area,  but  numerous  small,  deeply- 
stained  granules  were  to  be  seen  within  the  halo,  especially 
near  its  outer  borders.  The  halo  varied  in  width  from  1.5  to 
3.0  m.,  and  the  granulations  were  not  constant.  This  halo 
was  more  marked  about  organisms  grown  on  human  blood 
serum  than  about  those  grown  on  plain  glycerine  or  sugar 
agar,  gelatine,  or  bouillon.  Cultures  in  litmus  milk  showed 
the  same  type,  but  in  this  medium  the  capsules  could  be 
sharply  stained  by  the  usual  methods.  The  refusal  of  the 
capsule  to  stain  when  the  organism  was  grown  on  artificial 
media  was  in  striking  contrast  to  the  action  of  capsule  stains 
on  the  capsules  of  the  streptococci  obtained  from  the  tubo- 
ovarian  abscess,  and  the  peritoneal  and  other  exudates,  as 
well  as  from  the  animal  experiments.  The  streptococci  from 
both  the  cultures  and  from  the  tissues  stained  deeply  with 
Gram's  and  Weigert's  stains,  as  well  as  with  the  ordinary 
aniline  dyes. 

Animal  Experiments, 

I.  During  the  autopsy  a  guinea-pig  was  inoculated  intra- 
peritoneally  with  0.3  cc.  of  the  peritoneal  exudate.  The 
animal  became  comatose  in  thirty-six  hours,  and  died  in 
forty-eight  hours  from  the  time  of  inoculation. 

The  autopsy  showed  no  lesion  at  the  point  of  inoculation, 
and  no  subcutaneous  infiltration  was  to  be  seen.  The  peri- 
toneal cavity  contained  between  fifteen  and  twenty  cubic 
centimetres  of  a  cloudy  grayish  seropurulent  fluid,  with 
numerous  flakes  of  fibrin.  The  most  notable  characteristic 
of  this  fluid  was  its  extreme  viscidity,  which  was  such  that  it 
could  be  drawn  out  into  threads  several  centimetres  long. 
The    abdominal    viscera   were    heavily  coated   with  grayish 
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yellow  fibrin,  which  could  be  readily  stripped  off,  leaving  a 
deeply  congested  surface  beneath.  The  abdominal  and  tho- 
racic organs  showed  no  macroscopic  changes  other  than  in- 
tense congestion.  The  inguinal  and  mesenteric  glands  were 
distinctly  enlarged. 

Coverslips  and  cultures  were  made  from  the  peritoneal  ex- 
udate, and  from  the  heart's  blood,  the  liver,  and  the  spleen. 
Coverslips  from  the  organs  were  uniformly  negative.  Cover- 
slips  from  the  peritoneum  showed  very  numerous  biscuit- 
shaped  cocci  in  pairs,*  usually  arranged  in  chains  of  four,  six, 
or  more  elements  up  to  twenty  or  thirty,  and  surrounded  by 
a  wide  and  sharply  defined  capsule.  Cultures  from  the 
organs  were  negative,  while  those  from  the  peritoneal  exudate 
showed  a  pure  growth  of  a  streptococcus.  The  growth  on 
various  media  was  identical  with  that  from  the  plates  at  the 
autopsy.  Forty-eight  hours  later  a  series  of  inoculations 
was  begun  to  test  the  virulence  of  the  organism.  The  series 
included  six  guinea-pigs,  four  rabbits,  and  one  white  mouse. 
The  following  is  an  abstract  of  the  results  of  these  experi- 
ments : 

Guinea-Pig  II. 

{a.^    May  7.     One   cc,  24-hr.  bouillon  culture  from  the 
growth  obtained  from  guinea-pig  I.,  intra-perito- 
neal  inoculation. 
{b,)    May  12.    One  cc.  48-hr.  glucose  bouillon  culture  of 

same. 
{c)    May  18.   Two  cc.  24-hr.  glucose  bouillon  culture  of 

same.  * 

Died  May  28.  The  autopsy  findings  were  the  same  as  in 
the  case  of  the  first  guinea-pig. 

Although  three  successive  inoculations  were  necessary  to 
cause  the  death  of  this  animal,  the  virulence  of  the  organism 
was  reestablished. 

Guinea-pigs  III.,  IV.,  V.,  and  VI.  were  inoculated  intra- 
peritoneally  with  fresh  peritoneal  exudate  from  previous 
cases,  in  decreasing  amounts  from  i  to  0.25  cc,  and  died  in 
from  twenty-four  to  seventy-two  hours. 

Rabbits  II.  and  IV.  were  each  inoculated  in  the  ear  vein 
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with  o.S  cc.  of  fresh  exudate  from  the  peritoneum  or  subcuta- 
neous tissue  of  guinea-pig  and  died  in  twenty-four  to  forty- 
eight  hours. 

The  autopsy  findings  were  similar  to  those  of  guinea-pigs 
I.  and  II.,  except  that  in  all  subsequent  cases  the  organism 
was  recovered  in  pure  culture  from  the  organs  as  well  as  from 
the  exudates.  The  following  are  the  variations  from  the 
usual  type : 

In  guinea-pig  IV.  there  was  a  marked  exudate  into  the 
pleural  cavities,  which  was  of  the  same  type  as  the  peritoneal 
exudate. 

In  guinea-pig  V.  there  was  marked  thickening  and  oedema 
of  the  subcutaneous  tissues  of  the  abdomen.  Bloody  fluid, 
which  contained  large  numbers  of  capsulated  streptococci,  ex- 
uded on  section. 

Rabbit  III.,  inoculated  subcutaneously,  showed  a  slight 
peritonitis  and  a  marked  serous  pericarditis,  from  both  of 
which  pure  cultures  of  the  capsulated  streptococcus  were  ob- 
tained.    The  seat  of  inoculation  showed  no  especial  lesion. 

In  mouse  I.  none  of  the  serous  cavities  showed  exudate, 
and  cultures  from  them  were  negative,  while  on  the  other 
hand  cultures  from  the  organs  showed  the  wide  distribution 
of  the  streptococcus. 

Rabbit  I.  was  inoculated  in  the  ear  with  0.5  cc.  of  a 
twenty-four-hour  glucose  bouillon  culture  from  guinea-pig  I. 
The  animal  did  not  die,  but  extensive  local  inflammation 
and  abscess  formation  took  place  at  the  base  of  the  ear.  A 
portion  was  excised  under  ether  for  microscopical  examina- 
tion.    The  ear  healed  completely  after  some  weeks. 

Portions  of  the  various  organs  of  these  animals  were  hard- 
ened in  Orth*s  fluid.  Sections  were  stained  with  h<ematoxy- 
lin  and  eosin,  methylene  blue  and  eosin,  and  Weigert's 
fibrin  stain.  Sections  from  the  hearts,  lungs,  and  kidneys 
showed  marked  congestion.  Sections  from  the  livers  and 
spleens  showed  marked  congestion,  but  although  streptococci 
were  found  scattered  through  the  tissues,  no  other  changes  of 
importance  were  noted  in  the  organs  themselves.  The  exter- 
nal surfaces  of  many  of  the  organs  were  covered  with  an  ex- 
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udate  of  varying  thickness  up  to  two  millimetres.  In  the 
cases  which  died  in  from  twenty-four  to  forty-eight  hours  the 
exudate  was  composed  almost  entirely  of  streptococci  with  a 
variable  amount  of  granular  and  fibrillated  fibrin.  Most  of 
the  few  cells  which  were  present  were  coarsely  granular 
oxyphiles.  In  the  animals  living  several  days,  the  cellular 
exudate  was  ttiuch  more  marked,  and  in  one  case  was  begin- 
ning to  organize,  the  process  starting  from  the  capsule  of  the 
liver.  In  no  case  was  phagocytosis  observed.  The  organisms 
did  not  stain  with  haematoxylin,  but  were  brought  out 
sharply  with  methylene  blue  and  eosin,  and  Weigert's  fibrin 
stain. 

Guinea-pigs  and  rabbits  inoculated  with  one  and  two  cubic 
centimetres  of  filtered  bouillon  cultures  remained  well,  show- 
ing no  signs  of  illness. 

Summary,  —  In  this  case,  therefore,  there  was  a  mixed  in- 
fection with  a  capsulated  streptococcus,  B.  mucosus  capsu- 
latus  and  B.  aerogenes  capsulatus.  The  streptococcus  was 
evidently  the  most  numerous  and  most  important  of  the 
organisms  present.  To  it  we  are  inclined  to  attribute  not 
only  the  acute  lesions,  peritonitis,  and  splenic  tumor,  but  the 
tubo-ovarian  abscess  and  possibly  the  chronic  nephritis  as 
well. 

Schiiltz's  (loc.  cit.)  coccus  was  oval,  and  occurred  in  pairs 
and  sometimes  in  chains.  It  did  not  stain  by  Gram's  method, 
and  according  to  Frosch  and  Kolle®  should  be  classified  mid- 
way between  the  Pneumococcus  and  the  bacilli  of  the  chicken 
cholera  group.  The  coccus  of  Poels  and  Nolen  grew  in  pairs 
and  chains  with  a  transparent  capsule  which  stained  with  dif- 
ficulty. It  grew  like  B.  Friedlanderi  in  gelatine  (nail-shaped 
growth)  and  did  not  stain  by  Gram.  These  two  organisms 
probably  belong  to  the  same  group,  and  are  possibly  identical ; 
the  first  was  pathogenic  for  horses,  rabbits,  guinea-pigs,  mice, 
and  the  second  for  cows,  dogs,  rabbits,  and  guinea-pigs.  They 
are  evidently  quite  different  from  the  organism  of  our  case. 

The  streptococci  of  Bonome  and  Binaghi,  however, 
present  a  number  of  points  of  likeness  to  our  streptococcus 
and  to  each  other.     The  streptococcus  of  Bonome  was  ob- 
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tained  From  the  meningeal  exudate  and  lungs  of  six  cases  of 
epidemic  meningitis  cerebrospinalis  occurring  in  Padua.. 
It  occurred  as  an  oval  coccus,  isolated,  in  pairs,  and  in 
chains.  The  individual  organisms  varied  in  size  and  were 
always  extracellular.  It  was  encapsulated  in  cultures  on 
certain  media  and  in  .the  exudates  of  animals,  but  not  in  those 
of  man.  It  stained  with  the  aniline  dyes  and  by  Gram's 
method.  When  grown  in  bouillon,  the  medium  was  rendered 
diffusely  cloudy  with  a  flocculent  sediment,  the  organisms 
growing  in  long  chains  without  capsules.  On  agar-agar  the 
colonies  were  said  to  be  characteristic,  being  round  and 
sharply  defined.  When  magnified  fifty  or  sixty  diameters 
the  deep  colonies  were  oval,  markedly  granular,  of  a  light 
green  color,  and  had  sharp  borders.  The  superficial  col- 
onies were  granular  in  the  centre,  but  showed  wavy  concen- 
tric "layers"  at  the  periphery,  having  the  appearance  of 
highly  refractile  filaments.  In  streak  cultures,  both  on  the 
surface  and  in  the  depth,  the  growth  was  in  the  form  of  a 
semitransparent  coating  bordering  the  line  of  inoculation  like 
a  halo  for  the  distance  of  0.5  to  i  mm.  or  more.  In  agar- 
agar  stab  cultures,  there  was  a  thin  dirty  gray  growth  along 
the  line  of  the  stab,  without  any  surface  growth.  Coverslip 
preparations  of  this  growth  showed  streptococci  surrounded 
by  a  halo,  which  would  not  stain  by  any  method  tried.  The 
growth  was  luxuriant  on  glycerine  agar;  the  organisms 
forming  long  chains  in  which  the  individuals  varied  in  size 
and  shape,  some  forms  being  triangular  (biscuit  shaped?). 
The  coccus  failed  to  grow  on  blood  serum,  gelatine,  and 
potato.  On  artificial  media  it  died  out  in  a  few  generations 
and  its  virulence  was  rapidly  lost.  White  mice  and  rabbits 
were  quite  susceptible  and  showed  fibrinous  exudates  upon 
serous  membranes.  In  mice  there  was  no  invasion  of  the 
blood,  but  in  rabbits  capsulated  streptococci  were  found  in 
this  fluid.  Guinea-pigs  and  dogs  were  more  resistant,  but 
were  killed  and  showed  local  fibrinous  and  gelatinous  exuda- 
tions. 

Binaghi's  capsulated  streptococcus,  found  in  spontaneous 
peribronchitis  and  multiple  pulmonary  abscesses  of  a  guinea- 
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pig,  occurred  in  pus  and  pus  cells,  in  pairs  and  short  chains 
surrounded  by  a  clear  capsule  which  stained  deeply  (carbol- 
fuchsin).  In  bouillon  cultures  there  was  considerable  growth, 
made  up  of  streptococci.  On  agar  at  a  temperature  of  37°  C. 
there  was  a  growth  of  slowly  developing  dewdrop  colonies. 
There  was  no  growth  on  gelatine.  The  organism  stained  by 
Gram's  method.  Two  guinea-pigs  inoculated  with  the  pus 
died  in  four  days,  and  showed  at  the  point  of  injection  a 
mucoid  and  hemorrhagic  diffuse  oedema.  The  liver,  kidneys, 
and  spleen  were  enlarged.  A  guinea-pig  inoculated  with 
cultures  remained  alive.  It  seems  probable  that  the  strepto- 
cocci of  Bonome  and  Binaghi  and  the  organism  of  our  case 
belong  to  the  same  group,  and  are  possibly  varieties  of 
Streptococcus  lanceolatus.  Their  points  of  resemblance  are 
the  formation  of  moist,  transparent  colonies  on  solid  media, 
the  growth  in  chains,  which  are  capsulated  in  certain  media 
and  in  animals,  and  their  reaction  to  Gram's  stain.  They 
differ,  however,  in  various  ways.  The  colonies  vary  some- 
what in  shape  and  appearance.  The  description  of  the 
coccus  of  Binaghi  is  too  meagre  for  accurate  comparison 
with  the  others.  The  deep  agar  colonies  of  Bonome's  organ- 
ism are  said  to  be  ball  shaped.  The  peculiar  wavy  concentric 
"  wrinkling "  of  the  periphery  of  the  superficial  colonies  of 
the  organism  were  not  present  in  ours.  Unlike  the  other  two 
streptococci,  ours  grew  well  on  blood  serum  and  on  gelatine. 
Milk  and  potato  cultures  were  not  made  by  Bonome  and 
Binaghi ;  our  organism  grew  in  the  former,  and  in  the  water 
about  the  latter.  All  three  organisms  are  very  much  alike 
in  their  effects  upon  animals,  in  which  they  differ  from  those 
of  Streptococcus  pyogenes ;  but  do  not  vary  markedly  from 
those  of  Streptococcus  lanceolatus.  Here,  however,  they 
show  certain  differences,  for  two  of  them  (Bonome's  and 
our  own)  produce  a  hemorrhagic  and  gelatinous  or  mucoid 
oedema  in  the  subcutaneous  tissues.  We  append  a  table 
showing  the  main  characteristics  of  the  three  organisms. 
From  the  foregoing  it  appears  that  there  is  a  small  group  of 
pathogenic  capsulated  streptococci,  characterized  by  the 
viscidity  of  their  growth,  and  by  the  formation  of  gelatinous 
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exudations  in  animals.  For  this  group,  composed  of  the 
streptococci  of  Bonome,  Binaghi,  and  our  case,  we  propose 
the  name  STREPTOCOCCUS  MUCOSUS. 
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DESCRIPTION  OF  PLATE  Vila. 
Streptococcus  mucosus,  from  peritoneal  exudate,  X.  1200. 
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[Reprinted  from  the  Cleveland  Journal  of  Medicine,  June,  1901.] 

Report  of  Cwo  Cades  of  Hngiosarcoma  of  the  Brain* 

BY  ROGER  G.  PERKINS,  M.  D.,  CLEVELAND, 

Resident  Pathologist  to  the  Lakeside  Hospital :  Demonstrator  in  Pathology  Western 

Reserve  Medical  School. 

[From  the  Pathological  Laboratory  of  Lakeside  Hospital.] 

N^  EXT  to  the  localization  of  tumors  of  the  brain  and  their  relation  to  the 
tracts  of  fibers  which  connect  the  various  parts  of  the  brain  with  the 
different  organs  of  the  body,  perhaps  the  most  interesting  study  of 
these  lesions  is  their  origin. 

The  greater  part  of  the  cases  of  brain  tumor  which  are  found  in  the 
literature  are  little  more  than  clinical  reports  of  the  symptoms  and  ante- 
mortem  localizations,  with  a  brief  statement  as  to  whether  the  diagnosis  was 
or  was  not  confirmed  at  operation  or  autopsy.  The  pathologic  report  is 
ordinarily  a  mere  statement  that  the  tumor  was  sarcoma,  or  glioma,  or,  more 
frequently,  gliosarcoma.  This  last  term,  as  some  of  the  later  writers,  notably 
Taylor  (1),  have  emphasized,  is  rarely,  if  ever,  an  accurate  one.  The  brain  is 
essentially  epiblastic  in  its  origin,  and  if  the  classification  of  tumors  according 
to  their  embryologic  sources  is  to  be  adhered  to,  the  only  tissues  in  the  brain 
from  which  sarcoma  may  arise  are  the  membranes  on  the  outside  and  the 
vessels  and  their  sheaths  within  the  brain  substance,  as  these  include  all  the 
mesoblastic  tissues  which  have  to  do  with  the  structure  of  the  organ.  While 
the  glia  tissue  subserves  the  same  function  to  the  brain  as  connective 
tissue  does  to  the  body,  it  is  an  integral  part  of  the  tissue  of  the  cerebral 
vesicles,  and  so  must  be  purely  epiblastic.  Furthermore  it  reacts  differently 
from  connective  tissue,  especially  chemically,  in  relation  to  special  stains. 
It  is  of  course  conceivable  that  a  previously  formed  glioma  might  be  invaded, 
whether  by  metastasis,  direct  invasion,  or  even  possibly  by  a  primary  forma- 
tion about  the  vessels,  by  a  definite  and  typical  sarcoma.  But  if  such  cases 
have  occurred,  they  have  never  been  reported  as  such,  and  it  is  furthermore 
probable  that  the  line  of  demarkation  between  the  two  types  of  new  growth 
could  be  clearly  made  out  by  the  microscope. 

The  following  case  is  of  interest  as  one  in  which  the  diagnosis  of  angio- 
sarcoma can  be  definitely  made,  but  in  which  no  trace  of  special  connection 
with  the  blood-vessels,  either  endothelial  or  perithelia]  in  type,  could  be  made 
out. 

Clinical  History — L.  R.,  female,  white,  25  years  old,  married.  She 
was  admitted  to  the  Lakeside  Hospital,  in  the  service  of  Dr.  Hunter  Robb,  to 
whom  I  am  indebted  for  the  clinical  report,  on  February  27,  1899,  complain- 
ing of  persistent  vomiting. 

The  family  history  was  negative,  and  no  record  of  tuberculosis,  tumors, 
or  insanity  was  obtainable.    The  patient  had  always  been  healthy,  with  the 
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exception  of  the  usual  diseases  of  childhood,  and  she  denied  venereal  disease. 

The  present  illness  dated  from  about  four  months  previous  to  admission, 
at  which  time  she  began  to  vomit,  usually  in  the  morning.  The  attacks  bore 
no  special  relation  to  the  taking  of  food,  but  became  more  and  more  frequent. 
until  during  the  three  weeks  previous  to  admission  she  was  unable  to  retain 
any  food  long  enough  to  digest  it.  She  had  not  menstruated  since  the  onset 
of  the  vomiting,  and  believed  herself  to  be  pregnant. 

On  admission,  she  was  in  poor  physical  condition,  but  beyond  the 
determination  of  a  three  to  four  months'  pregnancy,  nothing  of  interest  wa> 


found  on  examination.  TTie  pre,sence  of  the  fetus,  associated  with  the  vom- 
iting, led  to  a  diagnosis  of  vomiting  of  pregnancy  and  the  patient  was  treatcc 
accordingly.  F^or  about  a  week  she  ivas  much  better,  and  only  vomited  once 
or  twice,  but  on  the  seventh  day  after  admission,  she  complained  of  severe 
headache  and  a  boring  pain  in  the  left  eye.  External  examination  of  the  eyes 
showed  nothing  of  interest,  the  pupils  were  equal,  reacted  well  to  light  and 
accommodation,  and  the  symptoms  were  relieved  by  the  use  of  blue  glasses. 
During  the  next  week  there  was  marked  improvement;  the  nausea  disap- 
peared, and  the  patient  was  able  to  eat  the  ordinary  ward  diet  without  dis- 
comfort.    On  the  fourteenth  day  after  admission  there  was  a  sudden  and 
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severe  attack  of  vomiting,  associated  with  marked  signs  of  mental  aberration. 
The  patient  was  dull  and  listless,  and  on  the  sixteenth  day  the  knee-jerk 
could  not  be  obtained.  She  again  complained  of  pain  in  the  eyes,  and  an 
ophthalmoscopic  examination  was  made  by  Dr.  B.  L.  Millikin,  who  made  a 
diagnosis  of  double  optic  neuritis.  On  the  nineteenth  day  there  was  an 
attempt  to  induce  abortion,  in  the  hope  of  relieving  the  symptoms.  The 
patient  remained  for  some  days  in  a  partly  unconscious  condition,  with  invol- 
untary passage  of  urine,  and  occasional  twitchings  of  the  arms.  During  this 
time  the  abortion  was  completed,  and  the  uterus  thoroughly  cleaned  out. 
There  was  slight  improvement  for  a  day  or  so,  but  the  patient  soon  relapsed 
into  a  condition  of  partial,  deepening  to  complete  unconsciousness,  and  died 
on  the  thirty-fourth  day  after  admission. 

Repeated  examinations  of  the  urine  and  the  blood  were  negative.  The 
temperature,  pulse  and  respiration  were  about  normal  until  the  operation. 
Following  this,  they  rose  steadily  until  the  temperature  reached  104*'.  This 
was  followed  by  a  fall  to  101°,  coinciding  with  the  temporary  improvement. 
On  the  thirty-first  day  it  rose  to  104°,  on  the  thirty-second  to  104.5**,  on  the 
thirty-third  to  105.8°,  and  on  the  thirty-fourth  to  106°,  taken  one  hour  before 
death  ;  at  this  time  the  pulse  was  154,  and  the  respirations  56. 

The  combination  of  headache,  optic  neuritis,  and  vomiting,  together 
with  the  fact  that  abortion  failed  to  relieve  the  condition  of  the  patient,  led  to 
the  diagnosis  of  cerebral  tumor.  There  were  no  motor  disturbances  until  the 
very  end  of  the  disease,  so  the  probable  localization  of  the  growth  was 
thought  to  be  one  of  the  silent  areas  of  the  cerebrum.  The  patient  was  nor- 
mally rather  dull,  but  so  far  as  could  be  ascertained,  showed  no  especial 
departure  from  her  ordinary  psychic  condition.  This  led  to  a  further  locali- 
zation in  the  frontal  lobe,  probably  the  right  frontal,  as  the  patient  had  no 
affection  of  the  motor  speech-center,  and  was  right-handed.  The  question 
of  operation  was  discussed,  but  she  was  not  in  a  condition  to  give  any  hope 
of  a  successful  result,  and  died  without  rallying. 

The  autopsy  was  performed  sixteen  hours  after  death,  the  body  being 
still  slightly  warm. 

Anatomic  Diagnosis  —  Sarcoma  of  the  right  frontal  lobe  of  the 
brain,  without  metastases;  abortion  in  the  fourth  month;  fibrinopurulent 
pleurisy  with  bronchopneumonia  of  the  left  lung;  congestion  of  the  liver, 
spleen,  and  kidneys ;  cloudy  swelling  of  the  kidneys. 

Cultures  from  the  left  lung  and  pleura  and  from  the  uterus  showed 
Bacillus  mucosus  capsulatus  in  pure  culture.  Cultures  from  other  organs  were 
negative. 

The  description  of  the  brain  is  copied  from  the  autopsy  protocol,  the 
other  details  of  which^  being  without  present  interest,  are  omitted. 
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External  Examination— The  skull  was  symmetric  in  shape,  and  of 
ordinary  thickness.  The  dura  was  not  adherent,  either  to  the  bone  or  to  the 
pia.  There  w^as  no  excess  of  fluid  at  the  base,  and  the  cranial  nerves  and 
other  structures  at  the  base  appeared  normal.  The  brain  was  of  ordinary 
size.  The  blood-vessels  of  the  pia-arachnoid  were  markedly  congested, 
especially  on  the  right  side.  The  left  side  of  the  brain  was  normal  on  inspec- 
tion, but  on  the  right  side  there  was  a  marked  flattening  of  the  convolutions, 
which  were  almost  obliterated  over  the  anterior  portion.  On  the  orbital 
surface  of  the  frontal  lobe,  2  cm.  from  the  inner  edge  of  the  hemisphere,  and 
3  cm.  from  the  anterior  tip  of  the  inferior  frontal  lobe,  there  was  a  small  dark 
spot,  1  cm.  in  diameter,  firmer  to  the  touch  than  the  adjacent  cortex.  The 
consistency  of  the  entire  right  cerebral  hemisphere  was  distinctly  greater 
than  that  of  the  left,  and  this  condition  was  especially  marked  over  the  frontal 
and  temporal  lobes. 

Section  — For  various  reasons  it  w^as  necessary  to  cut  up  the  brain  at 
the  time  of  autopsy.  The  convexities  of  the  cerebral  lobes  were  removed  by 
a  horizontal  incision,  and  vertical  sections  were  then  made,  about  1  cm.  apart. 

The  medulla,  pons,  cerebellum,  and  the  left  cerebral  hemisphere  showed 
nothing  abnormal.  On  the  right  side,  the  occipital,  parietal  and  temporal 
lobes  showed  nothing  but  marked  congestion  of  the  blood-vessels,  both 
those  of  the  pia-arachnoid  and  the  branches  of  the  cerebral  arteries  and  veins 
in  the  brain  substance.  Section  of  the  frontal  lobes  showed  a  tumor-mass 
involving  the  anterior  portion,  and  extending  back  into  the  region  of  the 
Island  of  Reil.  The  mass  was  dark  reddish-brown  in  color,  very  sharply 
marked  off  from  the  surrounding  brain-tissue,  and  contained  numerous 
vessels  in  some  of  which  were  seen  grayish-red  adherent  plugs.  The  center 
was  soft  and  apparently  necrotic.  In  the  anterior  portion  there  was  a 
smooth-walled  cavity,  apparently  cystic,  containing  dark,  thick  fluid. 

The  brain  was  hardened  as  a  whole  without  further  dissection. 

Examination  of  the  frontal  lobes  of  the  right  side,  after  hardening, 
showed  the  localization  of  the  tumor  to  be  as  follows : 

The  mass  was  roughly  oval  in  shape,  its  long  diameter  lying  dorso- 
ventrally.  It  measured  6  cm.  in  length  by  3.5  cm.  in  breadth  at  its  widest 
part. 

Ventrally,  it  extended  to  a  point  1  cm.  from  the  surface  of  the  cortex. 
dorsal ly,  to  a  point  opposite  the  lower  end  of  the  precentral  sulcus,  mesially. 
to  within  1  to  2  cm.  from  the  mesial  surface  of  the  frontal  lobe,  and  externally 
to  within  1.5  to  2  cm.  of  the  cortical  surface.  Its  lowest  point  involved  the 
cortex  about  the  dark  spot  above  mentioned,  and  the  upper  border  reached 
the  plane  of  the  lower  end  of  the  fissure  of  Rolando.    With  the  exception 
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of  the  small  spot  on  the  orbital  surface  of  the  frontal  lobe,  the  tumor  lay 
wholly  within  the  white  matter  of  the  hemisphere. 

There  was  everywhere  a  sharp  line  of  demarkation  between  the  tumor 
and  the  surrounding  tissues,  and  over  much  of  the  surface  the  mass  could  be 
readily  peeled  out ;  there  was.  however,  no  definite  capsule  to  be  made  out. 
The  brain-tissue  in  the  immediate  neighborhood  showed  marked  congestion, 
and  seemed  to  be  compressed  by,  rather  than  involved  in  the  growth.  The 
structures  in  the  brain  were  much  displaced  by  the  tumor,  and  in  many 
places  the  exact  relations  were  difficult  to  determine.  Ventrally,  the  only 
gross  change  apparent  was  a  marked  compression  both  of  cortex  and  of 
white  matter,  tending  to  obliterate  the  sulci  between  the  convolutions. 
Dorsally,  the  mass  lay  in  the  neighborhood  of  the  basal  nuclei,  and  thus 
became  relatively  more  important.  The  entire  corpus  striatum  was  lifted  up 
toward  the  summit  of  the  brain,  and  displaced  backward  as  well,  though 
it  was  not  in  any  way  involved  in  the  tumor  mass,  being  separated  from 
it  by  a  layer  of  white  matter  from  .5  to  1  cm.  thick. 

The  right  lateral  ventricle  was  much  compressed  and  displaced  upward 
and  backward,  but  had  no  connection  with  the  cyst-cavity.  The  general 
impression  given  was  that  the  tumor  had  begun  ventrally,  where  the  greater 
part  of  the  degenerated  area  was  situated,  and  had  grown  dorsally,  pushing 
the  various  structures  of  the  hemisphere  before  it.  The  dorsal  border 
approached  the  motor  area,  but  seemed  to  have  pushed  it  away,  rather  than 
to  have  involved  it,  so  that  the  tumor  lay  wholly  within  the  anterior  silent 
area.  Flechsig's  "anterior  center  of  association." 

The  ventral  part  of  the  tumor  was  occupied  by  a  cyst-cavity,  containing 
dark  fluid  and  small  pieces  of  necrotic  material.  This  cyst  occupied  the 
upper  ventral  portion  of  the  tumor,  and  measured  3  by  3  by  1  cm.  in  size.  It 
extended  ventrally  almost  to  the  tip  of  the  tumor,  and  dorsally  about  half 
way  to  the  end. 

Microscopic  Kxami nation  —  Pieces  were  removed  from  various 
portions  of  the  tumor  and  from  the  cortex  for  microscopic  examination.  The 
methods  of  examination  were  as  follows : 

1.     Tissues  hardened  in  4%  formaldehyd ; 

a.  Hematoxylin  and  eosin. 

b.  Methylene  blue  and  eosin. 

c.  Van  Giesen's  picric  acid  and  acid  fuchsin. 

d.  Weigert's  fibrin  stain. 

e.  Weigert's  stain  for  elastic  tissue. 

f.  Potassium  ftrro-  and  ferricvanid. 
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2.     Tissues  hardened  by  special  methods  for, 

a.  Weigert's  myelin-sheath  stain. 

b.  Mallory's  neuroglia  stains. 

1.  Modified  Weigert  method. 

2.  Phosphotungstic-acid  hematoxylin. 

3.  Phosphomolybdic-acid  hematoxylin. 

Gbnrral  Dbscription  —  The  brain-tissue  in  the  immediate  neigh- 
borhood of  the  tumor  showed  marked  compression,  the  cells  being 
apparently  more  numerous  than  in  sections  taken  from  a  distance.  The 
blood-vessels  were  much  distended,  and  many  of  them  contained  thrombi, 
some  recent,  made  up  of  red  blood-corpuscles,  leukocytes  and  fibrin,  while 
others  showed  beginning  organization.  There  was  a  uniformly  sharp  line 
of  demarkation  between  the  tumor  and  the  adjacent  brain  tissue,  and  in  two 
places  the  pia-arachnoid  of  the  inferior  frontal  sulcus  passed  down  between 
the  two. 

The  microscopic  character  of  the  tumor  varied  markedly  at  different 
points,  but  its  general  characteristics  were  the  same  throughout.  Sections 
from  the  various  portions  showed  a  very  large  number  of  cells,  with  a  scanty 
stroma,  pierced  by  numerous  blood-vessels,  both  arteries  and  veins.  The 
cells  were  large,  irregular  in  shape,  with  largre,  round  or  oval  vesicular  nuclei, 
in  which  numerous  karyokinetic  fip^ures  could  be  seen.  These  cells  had  no 
particular  arrangement,  and  showed  no  tendency  either  to  an  alveolar  struc- 
ture, or  to  a  perithelial  arrangement  about  the  vessels.  The  stroma  was 
somewhat  fibrillar  in  structure,  and  contained  few  cells.  The  blood-vessels, 
both  arteries  and  veins,  showed  many  thrombi  in  all  stages,  from  the  most 
recent  to  those  which  had  become  completely  hyaline.  Here  and  there 
throughout  the  sections,  small  emboli  broken  off  from  these  thrombi  were 
seen,  stopping  up  the  course  of  the  smaller  arteries.  The  vessel-walls  in 
many  places  were  increased  in  thickness,  but  bore  no  special  relation  to  the 
sarcomatous  tissue.  The  central  part  of  the  tumor  showed  complete  necro- 
sis, and  took  no  nuclear  stains ;  the  inner  and  deeper  portions  of  the  necrotic 
mass  showed  no  structure  whatever,  but  at  the  edges  the  outlines  of  the  cells 
and  the  blood-vessels  could  be  readily  made  out,  stained  diffusely  with  the 
protoplasmic  stains.  All  the  blood-vessels  in  the  necrotic  area  showed 
thrombi,  and  the  proportion  of  thrombi  in  the  vessels  throughout  the  tumor 
was  much  greater  near  this  area  than  elsewhere.  The  necrosis  is  therefore 
apparently  due  to  the  cutting  off  of  the  circulation,  causing  necrosis  en  masse, 
or  coagulation  necrosis. 

In  the  degenerated  areas,  in  some  of  the  thrombi,  and  also  in  a  few  of 
the  cells  in  the  immediate  vicinity,  there  was  a  varying  amount  of  brownish- 
yellow  pigment,  amorphous  in  type  and  resembling  hematoidin. 
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In  sections  from  the  dorsal  portion  of  the  tumor  there  were  numerous 
^iant-cells,  with  large  vesicular  nuclei  of  the  same  type  as  those  in  the  pre- 
vailing mononuclear  cells.  Some  of  these  giant-cells  contained  8  to  10  nuclei. 
In  sections  from  the  roof  of  the  cyst  it  was  found  that  the  tumor-cells  lay 
only  a  tew  rows  deep,  immediately  adjoining  the  cyst,  and  were  enclosed  by 
a  zone  of  intense  congestion,  with  thrombi  in  many  of  the  blood-vessels; 
beyond  this  the  brain  was  comparatively  normal.  Sections  from  the  floor  of 
the  cyst,  on  the  other  hand,  showed  this  to  be  composed  entirely  of  tumor. 

Pieces  were  hardened  by  Mallory's  special  method  for  neuroglia,  and 
stained  in  the  various  ways  recommended  by  him.  Unfortunately  the  autopsy 


was  so  long  after  death  (16  hours),  that  the  results  of  these  stains,  even  in  the 
normal  cortex,  were  entirely  inconclusive. 

Sections  of  the  formalin-hardened  brain  stained  by  Van  Giesen's 
method,  showed  a  small  amount  of  rather  fibrillar  tissue,  lying  among  and 
between  the  cells.  It  took  the  same  stain  as  the  connective  tissue  of  the 
vessel  sheaths,  and  no  connections  between  cells  and  fibers  could  be  demon- 
strated. 

Sections  stained  with  Weigert's  fibrin-stain  showed  the  presence  of  large 
amounts  of  fibrin  in  the  thrombi  in  the  blood-vessels.  The  separate  fibers 
were  rather  thicker   than  usual,  and   showed  a  marked   tendency  to  lie  in 
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bundles,  rather  than  to  form  a  network.  In  many  places  fibrin  centers, 
emanating  from  leukocytes  could  be  readily  made  out.  No  bacteria  of  any 
kind  could  be  found. 

Sections  from  various  portions  were  treated  by  Weigert's  latest  method 
for  elastic  fibers,  in  view  of  the  results  obtained  by  Alice  Hamilton .^  The 
elastic  tissue  in  the  walls  of  the  blood-vessels  took  the  stain  sharply,  but  no 
bundles  of  elastic  tissue  were  found  elsewhere. 

The  use  of  Weigert's  method  for  the  staining  of  medullated  fibers  failed 
entirely  to  demonstrate  the  presence  of  nerves  in  the  tumor  at  any  point. 

In  order  to  determine  whether  the  pigment  which  occurred  in  and  about 
the  degenerated  areas  was  a  blood-derivative,  or  melanin,  sections  were 
treated  for  6  to  8  hours  with  a  1%  solution  of  potassium  ferro-ferricyanid, 
and  placed  in  acid  alcohol  for  the  same  time.  The  pigment  stained  diffusely 
blue,  which  fact  excluded  melanin,  and  therefore  melanosarcoma. 

In  order  to  determine  whether  ihe  slight  fibrillar  network  seen  with  Van 
Giesen's  stain  had  any  connection  with  the  cells,  teased  specimens  were  made 
and  stained  with  phosphotungstic-acid  hematoxylin;  the  cells  were  found 
to  be  of  the  ordinary  polymorphous  type,  with  vesicular  nuclei,  and  in  no 
case  were  fibers  found  extending  from  them. 

Conclusions  —  In  view  of  the  character  and  arrangement  of  the 
tumor-cells,  their  lack  of  processes,  the  minimal  amount  of  stroma,  and  the 
sharp  line  of  demarkation  between  tumor  and  brain-substance,  the  weight 
of  evidence  seems  to  be  in  favor  of  the  diagnosis  of  sarcoma ;  the  abundance 
of  vessels  throughout  the  mass,  although  no  distinct  relations  between  them 
and  the  tumor  could  be  made  out,  suggests  an  angiosarcoma.  On  the  other 
hand,  the  absence  of  the  infiltration  of  the  surrounding  tissues,  the  complete 
lack  of  nerve-cells  and  fibers,  and  the  apparent  absence  of  glia  fibers,  are 
against  a  diagnosis  of  glioma. 

It  is  true  that  the  failure  to  stain  the  glia  fibers  in  portions  of  the  brain 
where  they  are  known  to  exist,  prevents  an  absolutely  final  conclusion,  but 
a  view  of  all  the  points  noted  leads  to  the  belief  that  the  tumor  is  an  angio- 
sarcoma, and  bears  no  special  relation  to  the  neuroglia  tissue  of  the  brain. 

In  connection  with  the  case  reported  above  it  is  of  interest  to  consider 
another  case  of  intracranial  tumor  somewhat  similar  to  it  in  which  the  micro- 
scope places  the  diagnosis  beyond  doubt.  The  specimen  was  found  in  the 
pathologic  museum  of  the  Western  Reserve  Medical  College  where  it  had 
been  placed  a  number  of  years  ago  by  the  late  Dr.  I.  N.  Himes.  The  history 
accompanying  the  specimen  states  that  it  was  obtained  from  a  woman  45 
years  old  who  had  paralysis  and  spasmodic  muscular  twitchings  of  the  left 
arm. 
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At  autopsy  a  tumor  was  found  lying  under  the  center  of  the  left  cerebral 
hemisphere,  about  the  shape  of  a  flattened  orange  and  measuring  9x6x5  cm. 
in  its  various  diameters.  The  surface  was  irregularly  lobulated,  being 
apparently  constricted  by  narrow  fibrous  bands.  The  consistency  was  firm, 
and  the  whole  mass  could  be  readily  shelled  out  from  the  surrounding  brain- 
tissue.  There  is  no  record  of  the  exact  relations,  and  the  specimen  preserved 
consists  only  of  the  tumor  and  a  thin  slice  of  brain-tissue  overlying  it 

The  hardened  specimen  was  dense  in  consistency,  and  cut  somewhat  like 
fibrous  tissue.  It  was  surrounded  by  a  definite  fibrous  capsule.  The  speci- 
men was  hardened  and  preserved  in  alcohol.  Pieces  were  removed  from 
various  portions  of  the  tumor  and  brain-tissue  and  imbedded  in  celloidin. 
Sections  were  stained  with  hematoxylin  and  eosin,  methylene  blue  and 
eosin,  and  Van  Giesen's  picric-acid  fuchsin. 

Microscopic  Examination  —  Sections  from  the  surface  of  the 
tumor  mass  show  a  fibrous  capsule  of  varying  thickness,  usually  about  1  mm. 
from  which  fibrous  bands  run  down  into  the  tissue  at  points  and  lines  corre- 
sponding to  the  depressions  and  lobulations  noted  in  the  gross  description. 

The  growth  is  very  cellular,  and  the  most  striking  point  about  its  appear- 
ance under  the  low  power  is  the  arangement  of  the  cells.  These  lie  in  num- 
erous concentric  whorls  of  various  size,  some  almost  circular,  others  oval, 
while  still  others  are  much  elongated  and  elliptical  in  shape.  Closer  study 
with  higher  powers  shows  that  a  very  large  number  of  these  whorls  bear 
definite  relations  to  blood-vessels  of  varying  size  which  constitute  the  centers 
about  which  the  cells  are  arranged.  The  angles  at  which  the  vessels  are  cut 
modify  the  shapes  of  the  whorls,  as  the  cells  lie  parallel  to  the  lumina  of  the 
vessels.  In  some  of  these  vessels  the  lumina  persist,  in  others  they  are  filled 
with  cells  lying  in  concentric  layers;  in  others  they  are  filled  with  hyalin 
material  often  arranged  in  concentric  layers  and  staining  a  deep  pink  with 
Van  Giesen's  stain.  In  some  of  these  concentric  hyalin  masses  a  few  cell- 
outlines  can  still  be  traced.  In  manv  cases  in  sections  stained  with  hema- 
toxylon  and  eosin,  or  with  methylene  blue  and  eosin,  no  vascular  center  can 
be  definitely  made  out  even  with  the  oil  immersion,  but  in  many  of  these 
areas  the  use  of  Van  Giesen's  stain  shows  some  remnant  of  tissue  staining 
pink,  usually  with  no  special  form.  It  seems  at  least  probable  that  these  are 
remnants  of  the  original  central  blood-vessel  whose  walls  have  been  infiltrated 
and  compressed  by  the  tumor-growth  unt'l  there  is  only  this  trace  left  behind 
to  show  the  origin.  In  other  words  such  places  seem  to  be  an  intervening 
stage  between  the  whorls  with  a  definite  vascular  center  and  those  in  which 
no  trace  of  vessel  persists.  The  cell  proliferation  can  be  traced  directly  from 
the  adventitia  into  the  tumor-mass,  though  it  is  interesting  to  note  that  the 
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hyperplastic  tissue  at  once  ceases  to  take  up  selective  connective-tissue  stains 
such  as  Van  Giesen's.  The  cells  composing  the  tumor  are  mainly  of  one  t>'pe 
or  are  slight  variants  from  it.  They  are  large,  oval,  or  spindle-shaped  with 
large  oval  vesicular  nuclei,  and  lie  in  a  minimal  amount  of  stroma.  Some 
of  the  cells,  especially  those  in  the  immediate  vicinity  of  the  vessels,  are  much 
elongated  and  flattened,  while  the  cells  which  lie  at  the  meeting-point  of 
several  whorls  are  often  almost  round.  Here  and  there  are  scattered  a  few 
cells  of  another  type,  smaller,  round  or  oval,  with  nuclei  containing  much 
more  chromatin  than  the  other  cells,  but  with  no  demonstrable  processes. 
There  is  nowhere  any  inflammatory  reaction,  nor  any  cell-infiltration,  nor  is 
there  any  excess  of  leukocytes  in  the  vessels.  No  thrombi  are  seen  in  any 
part. 

The  growth  appears  to  have  been  slow,  as  there  are  very  few  nuclear 
figures  to  be  seen.  No  nervous-tissue  elements,  whether  ganglion-cells,  glia- 
cells  and  fibers,  or  medullated  fibers,  could  be  demonstrated.  The  encapsu- 
lation and  sharp  differentiation  from  the  brain-tissue,  the  vascularity,  the 
abundance  of  cells  with  minimal  stroma  between  them,  and  the  absence  of 
nervous  elements,  point  to  the  diagnosis  of  angiosarcoma,  while  the  definite 
arrangement  of  the  cells  about  the  blood-vessels,  and  their  evident  origin 
from  the  adventitia,  place  the  tumor  under  the  head  of  the  perithelial  angio- 
sarcomata.  Inasmuch  as  a  very  small  amount  of  brain-tissue  in  addition  to 
the  tumor  w^as  preserved,  it  was  not  possible  to  follow  out  the  lesions  causing 
the  clinical  symptoms. 

The  nomenclature  of  tumors  of  the  brain  has  been  the  subject  of  much 
discussion  for  a  long  time.  Until  the  embryology  of  the  cerebral  vesicles  was 
carefully  worked  out  there  was  no  definite  basis  on  which  to  go,  and  solid 
tumors  of  the  brain-substance  as  well  as  those  of  the  membranes  were  put 
together  under  the  head  of  sarcomata.  Even  since  the  cerebral  vesicles  have 
been  finally  classed  as  entirely  epiblastic  in  origin,  there  is  much  diversity 
in  definition  even  among  the  best  authorities.  A  sharp  differentiation 
between  the  terms  sarcoma  and  glioma  is  rarely  made,  and  the  combined 
name  gliosarcoma  is  still  in  common  use. 

A  brief  summary  of  views  of  some  of  the  more  important  writers  will 
show  this  clearly.  Orth^  states  that  if  fibers  predominate  we  have  a  pure 
glioma,  but  if  there  are  many  free  cells  w^e  can  diagnose  gliosarcoma.  Thoma 
lays  stress  in  his  text-book  on  the  epiblastic  origin  of  glioma,  but  admits  the 
possibility  of  gliomata  undergoing  a  change  and  passing  over  into  rapidly 
growing  gliosarcomata.  Birch-Hirschfeld  also  allows  the  term  gliosar- 
coma, and  makes  as  his  only  distinction  between  glioma  and  sarcoma  the 
richer  development  of  cellular  elements  and  the  greater  size  in  the  latter. 
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Oppenheim*  admits  the  possibility  of  mixed  timiors,  and  Starr'  uses  the  term 
gliosarcoma  in  his  text-book.  Virchow"  bases  the  diagnosis  on  the  character 
of  the  cells.  In  a  glioma  the  cells  have  processes,  nerve-cells  and  fibers  are 
absent,  the  cells  are  few  and  the  ground-substance  is  permanent.  In  sarcoma 
on  the  other  hand  there  are  numerous  polymorphous  cells  without  processes, 
and  the  cement  substance  is  scanty.  Ziegler^  states  in  the  last  edition  of  his 
text-book  that  true  gliosarcoma  may  occur  when  a  perivascular,  adventitial 
cell-growth  whose  product  forms  an  integral  part  of  the    tumor   enters  a 
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glioma.  Strcebe^"  agrees  with  Zicgler.  Thomas  and  Hamilton  are  of  the  opin- 
ion that  all  new  growths  of  the  brain  are  to  be  regarded  as  gliomata  unless 
they  can  be  proved  to  conform  the  vessel-walls.  They  use  tlie  term  gliosar- 
coma however  in  describing  a  rather  cellular  tumor  in  which  the  cells  pos- 
sess definite  processes.  Taylor  in  bis  extensive  article  on  neuroglia  in  con- 
nection with  which  he  reports  two  cases  distinguishes  between  gliomata  in 
which  the  fibers  are  still  undifferentiated  and  older  forms  in  which  they  are 
more  or  less  completely  so.  In  view  of  the  embryonic  origin  ot  the  tissues 
involved,  he  excludes  gliosarcoma  as  a  definite  tumor,  although  he  also 
states  that  there  is  as  yet  no  fundamental  distinction  between  glioma  and  sar- 
coma.   Von  Lenhossek"  slates  that  a  sarcoma  cannot  be  a  glioma. 
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To  Hunter  Robb,  M.D. 

Visiting  Gynecologist  to  the  Lakeside  Hospital,  Cleveland,  0.:  \ 

I  have  the  honor  to  submit  the  following  brief  resume  of  the  i 

work  done  in  the  Gynecological  Department  of  the  Pathological  i 

Laboratory  of  Lakeside  Hospital  during  my  term  as  Resident 
Gynecologist  from  January  1,  1898,  to  January  1,  1901.  My 
hearty  thanks  are  due  the  assistants  connected  with  the  Gyne- 
cological Service  for  their  valuable  aid  in  carrying  out  this  work, 
and  also  to  Dr.  W.  T.  Howard,  Jr.,  the  Director  of  the  Pathologi- 
cal Department  of  the  Hospital,  for  kindly  advice. 

William  H.  Weib,  M.D., 

Resident  Gynecologist,  Lakeside  Hospital. 
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WILLIAM  H.  WEIR,  M.D., 

Late  Resident  Gynecologist  to  the  Lakeside  Hospital  and  Demonstrator 
of  Gynecology,  Western  Reserve  University. 

Cleveland.  O. 


The  routine  pathological  examination  of  all  tissues  removed 
at  operation  has  been  carried  out  in  the  gynecological  depart^ 
ment  since  the  opening  of  the  new  hospital  building  in  January, 
1898.  From  this  date  to  January  1,  1901,  523  operative  cases 
supplied  tissues  for  examination,  a  brief  resume  of  the  findings 
being  given  in  this  paper.  Of  course  operations  such  as  ventral 
suspensions  of  the  uterus  in  which  no  tissues  were  removed,  or 
vaginal  punctures  with  the  evacuation  of  pelvic  abscesses  in 
which  merely  cultures  were  made,  are  not  included  in  these  523 
cases.  Although  frequently  the  microscopic  findings  in  a  single 
instance  may  seem  of  little  interest,  the  study  of  any  extensive 
series  of  similar  cases  cannot  fail  to  render  the  observer  familiar 
with  the  various  stages  of  similar  pathological  processes  and  thus 
lead  him  to  a  correct  interpretation  of  the  appearances  in  a  given 
case,  which  might  still  remain  obscure  to  one  not  familiar  with 
the  possible  changes  in  these  tissues.  Valuable  statistics  may 
also  result  from  this  routine  work  when  it  has  been  carried  out 
for  a  sufficient  time,  and  occasionally  special  interest  will  be 
aroused  by  finding  a  totally  unsuspected  pathological  condition. 
Moreover,  the  microscope  sometimes  affords  us  the  means  of 
making  an  early  diagnosis,  so  that  operative  measures  can  be 
instituted  at  a  period  when  complete  removal  of  the  disease  can 
still  be  hoped  for. 

Examination  of  Tissues.— The  tissues  were  fixed  as  soon  as  pos- 
sible after  operation.  Curettings  were  hardened  usually  in 
alcohol,  but  formalin  has  been  employed  lately  with  good  results. 
Larger  specimens,  such  as  ovaries,  were  sketched  and  the  gross 
appearances  described,  the  weight  and  measurements  being  alsa 
given.  Cover-slips  and  cultures  of  pus,  if  present,  were  made 
and  fluids  from  cysts  examined.     As  a  rule  these  specimens  were 

^From  the  seririce  of  Dr.  Hunter  Robb  and  the  Pathological  Labora- 
tory of  the  Lakeside  Hospital,  Cleveland,  O. 
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hardened  in  Orth's  (formalin-Miiller)  fluid,  embedded  in  celloi- 
din,  and  stained  with  hematoxylin  and  eosin.  The  sections  hav- 
ing been  examined,  the  description  of  the  microscopic  appear- 
ances was  also  added;  the  loose  sheets,  upon  which  the  records 
were  made,  were  subsequently  bound,  and  a  comprehensive  card 
index  was  made.  From  time  to  time  the  slides  and  records  were 
inspected  and  the  diagnoses  corroborated  by  the  visiting  patholo- 
gist. Dr.  W.  T.  Howard,  Jr. 

The  resident  gynecologist  upon  this  service,  besides  assisting 
the  visiting  gynecologist.  Dr.  Hunter  Robb,  in  all  operations,  had 
direct  charge  of  the  pathological  work  of  the  department.  This 
was  frequently  a  great  advantage,  especially  in  very  adherent 
cases  in  which  the  specimens  removed  were  much  distorted,  as 
the  relations  and  conditions  at  the  time  of  operation  were  known, 
and  as  a  result  the  pathological  investigation  was  much  facili- 
tated. 

Besides  the  routine  technique  above  described,  special  methods 
of  fixing,  embedding,  staining,  etc.,  were  constantly  being  car- 
ried out,  and,  thanks  to  the  courtesies  extended  to  us  by  our 
colleagues,  interesting  gynecological  cases  occurring  in  the  other 
services  of  the  hospital  were  frequently  examined  also  in  our 
department,  although  these  do  not  appear  in  our  figures. 

CLASSIFICATION   OP   MATERIAL. 

I.  Uterine  Lesions.  Endometritis.— In  the  diagnosis  of  the 
inflammatory  conditions  of  the  endometrium  writers  vary  widely. 
In  such  a  tissue,  presenting  at  different  epochs  so  many  appear- 
ances, all  of  which  may  be  normal,  the  personal  equation  neces- 
sarily plays  a  prominent  part  in  making  a  diagnosis,  more  espe- 
cially as  different  hardening  agents  will  make  a  decided  differ- 
ence in  the  appearance  of  the  tissues.  In  the  classification  adoptr 
ed  three  main  groups  were  made:  (1)  glandular  hypertrophy, 
(2)  glandular  hyperplasia,  (3)  interstitial  endometritis,  although 
it  is  hardly  necessary  to  state  that  combinations  are  the  rule.  In 
the  presence  of  the  first  two  no  actual  inflammatory  change  may 
be  demonstrable,  although  these  conditions  are  usually  included 
under  the  general  head  of  endometritis.  By  glayidiilar  hyper- 
trophy is  meant  an  increase  in  the  size  of  the  glands,  due  to  an 
increase  of  the  glandular  elements— the  epithelium— so  that,  al- 
though the  actual  number  of  the  glands  remains  the  same,  the 
multiplication  of  the  epithelium  which  preserves  its  single  layer 
produces  elongation  and  dilatation  of  the  gland  with  the  result- 
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ing  twisting,  pouching,  convolution,  or  invagination  so  frequent- 
ly seen.  Many  of  the  hypertrophic  cases  may  strongly  suggest 
hyperplasia,  by  which  is  meant  an  increase  in  the  number  of  the 
glands,  although  the  size  may  remain  normal ;  but  the  majority 
are  instances  of  true  hypertrophy,  and  the  hyperplastic  appear- 
ance is  to  be  explained  by  the  occurrence  in  a  number  of  sec- 
tions of  diflEerent  portions  of  the  same  convoluted  gland.  The 
two  conditions  of  hypertrophy  and  hyperplasia  may  exist  to- 
gether, but  a  purely  hyperplastic  condition  is  but  seldom  seen. 
The  interstitial  form,  as  the  name  implies,  affects  the  stroma^ 
the  glands  being  only  secondarily  affected —for  instance,  by  an 
atrophy  resulting  from  the  contraction  of  the  connective  tissue. 
Both  acute  and  chronic  forms  are  seen,  the  former  characterized 
by  a  marked  cellular  infiltration,  the  latter  by  a  fibrosis.  It 
is  with  respect  to  this  chronic  type  that  such  a  difference  of 
opinion  exists,  many  writers  believing  the  condition  to  be  prac- 
tically normal,  except  in  very  marked  cases,  while  others  regard 
it  as  pathological.  Our  classification  has  been  made  in  accord- 
ance with  the  latter  view.  The  following  is  a  table  of  our  find- 
ings: 

NUMBER    OF    CASES    OF    ENDOMETRITIS    EXAMINED. 

Glandular    hypertrophy 62 

Glandular  hyperplasia 3 

Endometritis  interstitialis  acute 124 

chronic    21 

Glandular  hypertrophy   with   hyperplasia 10 

and    acute    inter- 
stitial   endometritis 1 

Glandular  hypertrophy  with  hyperplasia  and  chronic  inter- 
stitial   endometritis 5 

Glandular  hypertrophy  with  acute  interstitial  endometritis.  8 

*'     chronic       •*                     '*  38 

hyperplasia      "           '*             "                    "  1 

Decidual  tissue  and  placental  remnants  associated  with  marked 
cellular  infiltration  occurred  in  47  cases  (not  included  above)  of 
curetting  after  abortion. 

Tubercular  endometritis  was  found  once,  Path.  No.  312.  The 
true  condition  was  unsuspected  before  operation,  but  the  micro- 
scopic appearances  were  unmistakable.  In  a  case  of  tubercular 
pyosalpinx  the  endometrium,  although  showing  a  very  marked 
acute  interstitial  endometritis,  failed  to  present  recognizable 
tubercular  structure.  Polypoid  endometritis  was  well  marked  in 
4  cases,  2  being  associated  with  fibromyomata  of  the  uterus. 
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Malignant  adenoma  of  the  body  of  the  uterus,  differentiated 
by  Gebhard  from  the  ordinary  adenocarcinoma  of  the  uterus  by^ 
the  fact  that  the  epithelium  retains  its  single  layer,  occurred  in 
one  case.  A  curetting  was  first  performed  for  diagnosis  and 
the  uterus  subsequently  removed  by  vaginal  hysterectomy.  Sev- 
eral small  areas  of  the  diseased  condition  were  found  upon  the- 
left  lateral  and  posterior  surface  of  the  endometrium;  the  pro- 
cess was  at  an  early  stage,  the  muscularis  not  being  appreciably 
implicated.  The  appearance  was  very  characteristic,  the  stroma, 
being  reduced  to  a  minimum ;  the  epithelium  was  pale  and  swol- 
len,  and  showed  numerous  kar^'okinetic  figures. 

Sarcoma  of  the  uterus  occurred  in  three  cases.  These  have 
been  reported  more  fully  elsewhere.^  The  first  case  was  one  of 
myofibroma  sarcomatodes  uteri  arising  from  a  myofibroma  of 
the  uterus ;  development  of  the  tumor  was  traced  from  both  un- 
striped  muscle  and  connective-tissue  cells;  the  uterus  weighed 
3,750  grammes  and  measured  20  x  18  z  18  centimetres.  Another 
case  was  one  of  myosarcoma  uteri  developing  from  a  fibromyoma 
of  the  uterus  through  sarcomatous  transformation  of  the  connec- 
tive-tissue elements.  In  the  same  uterus  were  found  multiple 
fibromyoraata  showing  calcification  and  hyaline  degeneration. 
The  uterus  in  this  case  weighed  4,700  grammes  and  measured 
28  X  19  X  15.5  centimetres.  The  third  case  proved  to  be  an  in- 
stance of  smooth-muscle-celled  sarcoma,  due  to  the  transforma- 
tion of  muscle  and  connective- tissue  cells  of  the  uterine  wall  with- 
out the  previous  existence  of  a  fibromyoma.  The  uterus  was  not 
so  large  as  in  the  other  cases,  weighing  but  450  grammes,  but  the 
growth  was  exceedingly  malignant  and  active.  The  patient  died 
eighty  days  after  operation,  numerous  metastatic  growths  in  the 
lungs  and  a  local  recurrence  being  found  at  autopsy. 

Fibromyomata  uteri  occurred  in  24  cases.  In  11  of  these 
the  tumors  were  small  and  removed  by  myomectomy,  5  being  the 
maximum  number  in  a  single  case,  the  heaviest  of  these  small 
tumors  weighing  39  grammes.  In  the  remaining  13  cases,  myo- 
mectomy was  twice  performed,  and  supravaginal  hysterectomy 
in  the  others.  Path.  No.  226  was  a  submucous  fibroid  weighinc 
565  grammes  and  measuring  14  x  10  x  7  centimetres.  It  was  re- 
moved per  vaginam  after  the  narrow  pedicle  attaching  it  to  the 
fundus  uteri  had  been  severed  with  an  ecraseur.  The  specimen 
was  exhibited  by  Dr.  Robb  before  the  Cleveland  Medical  Society 

*WeIr,  W.  H.:  Muscle-Cell  Sarcomata  of  the  Uterus.  American  Jour- 
nal OF  Obstetrics,  May,  1901. 
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November  24,  1899.  Path.  No.  256  presented  a  fibromyoma 
weighing  1,780  grammes  and  was 'associated  with  a  fibroid  of  the 
ovary.  This  ease  was  reported  more  in  detail  by  the  writer  in 
The  American  Journal  of  Obstetrics,  vol.  xlii.,  No.  3,  1900. 
Path.  Nos.  374  and  467  showed  a  combination  of  myoma  and 
-sarcoma  and  have  been  mentioned  above.  The  largest  myomatous 
tumor  removed  weighed  4,055  grammes.  Hyaline  and  fatty 
<5hange  and  calcification  were  found  in  different  specimens,  and 
the  presence  of  mast  cells  in  sections  stained  with  carbolic  tolui- 
din  blue  was  frequently  noted.  Although  in  many  of  the  cases 
the  tumors  were  very  adherent  and  difficult  to  remove,  recovery 
occurred  in  every  instance. 

Metritis  was  well  marked  in  7  cases.  Path.  No.  131  was  from 
a  hysterectomy  in  a  case  of  complete  prolapse  of  the  uterus  com- 
plicated with  pregnancy  which  had  terminated  by  abortion  at 
the  third  month.  Path.  No.  295  was  a  case  of  suppurative  metri- 
tis due  to  streptococcus  infection  following  an  abortion  from  a 
uterus  septus  partialis.  The  uterine  wall  was  riddled  with  ab- 
scess cavities,  and  a  tubo-ovarian  abscess  upon  the  left  side 
seemed  to  have  been  due  to  infection  through  the  uterine  wall, 
since  the  lumen  of  the  tube,  except  at  the  extreme  outer  end, 
presented  a  perfectly  normal  appearance.  Most  of  the  remaining 
cases  of  metritis  were  found  in  connection  with  fibromyomata 
for  which  hysterectomy  was  performed.  The  small  number  of 
these  cases  of  metritis  is  accounted  for  by  the  fact  that  this  diag- 
nosis was  not  counted  in  cases  which  were  simply  curetted,  and 
that  wherever  possible  conservative  operative  measures  were 
adopted  and  the  uterus  was  not  removed. 

Subinvolution  was  the  diagnosis  in  one  case.  The  uterus  was 
much  enlarged,  the  wall  being  from  3  to  5  centimetres  in  thick- 
ness and  showing  great  numbers  of  mast  cells.  No  actual  inflam- 
matory cellular  infiltration  was  found.  This  patient  had  grown 
tired  of  conservative  treatment  ^nd  insisted  upon  a  hysterectomy. 

A  normal  uterine  wall  occurred  a  number  of  times  in  cases  of 
fibromyoma,  the  sections  being  taken  from  unaffected  areas. 

Cervtrc.— Fibroadenomatous  polypi  were  removed  in  5  cases. 

Carcinoma. —Thirteen  cases  furnished  material  for  examina- 
tion ;  all  of  these  when  admitted  were  in  an  advanced  condition, 
hysterectomy  being  performed  but  once.  This  case  was  a  nulli- 
para who  subsequently  died  from  a  recurrence.  The  case  is  re- 
ported more  in  detail  by  the  writer  in  The  American  Journal 
OF  Obstetrics,  vol.  xlii..  No.  3,  1900. 
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In  the  remaining  eases  curetting  and  cauterization  was  per- 
formed, sometimes  being  repeated;  in  all  the  disease  was  ad- 
vanced and  palliative  measures  alone  were  considered  advisable. 
All  the  carcinomata  of  the  cervix  were  of  the  epithelioma  type 
except  Path.  Nos.  44  and  83  (two  specimens  of  tissue  from  the 
same  case  at  different  times) ;  the  growth  in  this  instance 
was  apparently  adenomatous.  The  occurrence  of  marked  cellu- 
lar infiltration  with  eosinophilic  leucocytes  was  noted  very  fre- 
quently in  these  cases. 

The  following  diagnoses  were  also  made :  Cervicitis,  18 ;  erosion 
(true),  2;  adenomatous  formation,  8;  hypertrophy,  3. 

Scar  tissue,  formed  after  trachelorrhaphy,  was  removed  in  one 
case  where  there  was  suspicion  of  beginning  carcinoma,  but  this 
was  not  confirmed  on  microscopic  examination. 

II.  Ovarian  Lesions.— Fibromata  were  found  in  two  cases. 
Path.  No.  91  was  a  small  pedunculated  growth  from  the  ovary; 
the  sulci  upon  the  surface  showed  germinal  epithelium;  peri- 
oophoritic  adhesions  were  present  and  a  catarrhal  salpingitis. 

Path.  No.  256  was  a  case  of  fibroid  of  the  ovary  associated  with 
fibromyomata  of  the  uterus  and  has  already  been  referred  to 
under  the  latter  heading.  The  ovarian  tumor,  measuring 
9  X  8  X  6.5  centimetres,  was  of  stony  hardness  and  consisted  of 
dense  interlacing  fibrous  tissue  with  very  few  recognizable  ova- 
rian structures. 

A  single  dermoid  cyst  (Path.  No.  38)  was  met  with.  The  cyst, 
measuring  24  centimetres  and  26  centimetres  in  circumference, 
was  non-adherent  and  the  tube  was  normal.  The  contents  con- 
sisted of  sebaceous  matter,  which  solidified  after  the  cyst  was  re- 
moved, a  sweat-like  fluid,  and  a  quantity  of  hair.  The  wall 
showed  skin,  cartilage,  bone,  several  teeth,  striped  muscle,  and 
lymphadenoid  tissue.  Upon  one  side  of  the  tumor  were  found 
the  remains  of  the  ovary,  which  presented  a  normal  appearance. 

Multilocular  adenocystoma  was  found  but  once  and  at  a  very 
early  stage.  The  main  cyst,  being  only  1  centimetre  in  diameter, 
was  thought  to  be  a  Graafian  follicle  until  examined  microscopi- 
cally, when  its  appearance  was  found  to  be  most  characteristic 
Unsuccessful  attempts  were  made  to  trace  its  origin,  but  the 
Wolffian  ducts  in  the  mesosalpinx,  although  in  close  relation, 
showed  no  connection  with  the  cyst  and  the  epithelium  was  of 
an  entirely  different  type.  No  connection  with  the  germinal 
epithelium  upon  the  surface  could  be  found.  The  cyst  epithe- 
lium was  tall  and  narrow  and  showed  numerous  goblet  cells.    The 
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whole  ovary  weighed  12  grammes  and  contained  a  number  of 
Graafian  follicles  of  normal  appearance. 

Multilocular  papillary  adenocystoma  occurred  twice.  Path. 
No.  164,  a  large  cyst  upon  the  left  side  with  a  number  of  smaller 
cavities  contained  1,620  cubic  centimetres  of  fluid  which  coagu- 
lated with  heat  and  showed  a  specific  gravity  of  1.042.  The 
contents  of  the  diflferent  cysts  varied  in  color  considerably.  The 
right  ovary  was  not  so  enlarged,  but  showed  a  papillomatous 
growth  both  upon  the  surface  and  also  in  the  interior.  In  char- 
acter it  was  rather  solid  than  cystic,  but  microscopically  both 
sides  were  found  to  consist  of  arborescent  papillary  growths 
covered  with  a  single  layer  of  regular  columnar  epithelium  show- 
•  ing  cilia.  Psammomata  were  very  numerous.  Path.  No.  237 
showed  upon  the  right  side  a  large  multilocular  cyst  weighing 
1,450  grammes;  the  pedicle  was  firmly  twisted  a  number  of 
times  and  the  vessels  in  it  were  thrombosed.  The  cyst  was  adhe- 
rent upon  all  sides  to  the  intestines,  and  the  only  parts  of  the 
tumor  which  took  the  stain  were  in  the  immediate  vicinity  of 
these  adhesions.  The  great  bulk  of  the  tissue  showed  no  nuclear 
staining,  although  the  papillary  structure  was  plainly  visible. 
Both  the  tissue  and  the  cyst  fluid  were  hemorrhagic.  The  left 
cyst  weighed  1,105  grammes  and  was  also  multilocular.  The 
tissue  stained  well  and  showed  a  well-marked  papillary  structure 
covered  by  a  single  layer  of  columnar  epithelium.  Psammomata 
were  found  in  small  numbers.  No  microscopic  evidence  of  car- 
cinomatous change  was  found  in  either  of  these  cases,  and  clini- 
cally they  would  appear  benign,  since,  although  the  condition 
was  far  advanced,  at  the  present  time,  more  than  two  years  after 
the  operations,  the  patients  are  alive  and  well  and  show  no  evi- 
dence of  recurrence. 

Multilocular  papillary  adenO'Cysio-carcinoma  occurred  twice. 
Path.  No.  28  was  an  advanced  case  and  proved  to  be  inoperable. 
When  an  exploratory  incision  was  made  the  ascitic  fluid  and  a 
small  nodule  for  pathological  examination  were  alone  removed. 
Shortly  afterward  the  patient  died,  and  a  subsequent  autopsy 
revealed  a  very  extensive  implication,  the  uterine  wall,  bladder, 
and  rectum  being  invaded,  and  diffuse  implantations  being  found 
throughout  the  abdomen.  Microscopically  the  papillary  growth 
was  very  luxuriant,  completely  filling  most  of  the  cyst  cavities. 
The  epithelium  showed  active  proliferation  and  was  stratified^ 
irregular  in  shape,  swollen,  and  with  dark  nuclei  frequently 
showing  karyokineses.     No  psammomata  were  found. 
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Path.  No.  160  was  also  an  advanced  case  in  a  woman  aged  67. 
The  cyst  was  multilocular  and  16  centimetres  in  diameter.  The 
papillary  processes  extending  into  the  cyst  cavities  were  covered, 
as  a  rule,  with  stratified  epithelium  as  in  the  preceding  case,  but 
in  some  areas  the  appearance  resembled  that  of  a  simple  papillary 
cyst,  the  epithelium  being  regular,  columnar,  and  in  a  single 
layer.  Large  areas  of  the  tumor  were  degenerated  and  did  not 
stain;  no  psammomata  were  found.  This  patient  died  some 
three  months  after  operation,  numerous  metastases  being  found 
at  autopsy. 

In  both  of  these  cases  the  appearance  was  typically  carcinoma- 
tous, and  it  is  of  interest  to  note  that  no  psammomata  were  found 
in  them,  while  these  bodies  occurred  in  the  two  simple  papillary 
cysts  mentioned  above.  This,  however,  is  by  no  means  always  the 
case,  since  they  are  usually  found  in  the  malignant  cases  as  well. 

Papilloma  of  the  ovary  was  found  twice.  This  condition  really 
corresponds  with  the  papillary  adenocystoma,  and  one  of  the  in- 
stances occurred  in  Case  No.  164,  mentioned  under  the  latter 
heading. 

Path.  No.  439  showed  a  small  superficial  papilloma  of  the  ovary 
covered  in  by  adhesions  which  bound  the  tube  and  ovary  to- 
gether. The  papillae  were  not  complex ;  the  epithelium  was  reg- 
ular columnar  and  in  a  single  layer ;  psammoma  bodies  were  also 
noted.  In  this  case  the  point  of  origin  seemed  to  be  in  the  ger- 
minal epithelium  upon  the  surface  of  the  ovary. 

Corpus-luteum  cysts  were  frequently  found,  but  were  usually 
of  small  size.  In  many  instances  it  was  impossible  to  distinguish 
between  these  cysts  and  Graafian  follicles  which  had  lost  the 
membrana  granulosa  and  into  the  cavities  of  which  hemorrhage 
had  occurred.  Eosinophiles  were  not^d  quite  often  in  the  walls 
of  the  cysts  of  the  corpus  luteum. 

Follicular  hypertrophy  (hydrops  folliculorum),—A  number 
of  cases  occurred  in  which  a  single  Graafian  follicle  had  become 
much  enlarged,  5  or  6  centimetres  in  diameter,  the  ovarian  tissue 
being  stretched  out  so  as  to  form  a  thin  investing  shell.  Micro- 
scopically many  of  these  showed  an  apparently  normal  lining  of 
membrana  granulosa;  in  others  this  was  missing,  and  in  still 
others  hemorrhage  had  taken  place  into  the  cysts.  This  diag- 
nosis was  also  made  in  a  few  cases  where  the  ovary  was  consider- 
ably enlarged  and  filled  with  a  large  number  of  Graafian  folli- 
cles up  to  1  centimetre  in  diameter.  Ovaries  showing  this  latter 
condition  alone  were  rarely  removed  at  operation  in  our  service. 
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Ovarian  abscess  was  found  in  30  ovaries;  in  some  cases  the 
•condition  was  bilateral  and  it  was  usually  associated  with  pyosal- 
pinx.  Streptococcus  pyogenes  was  found  in  two  cases;  in  most 
of  the  others  there  was  a  gonorrheal  history,  and  although  the 
gonococci  could  not  be  found  in  the  abscess,  they  were  occasion- 
ally demonstrable  in  the  tubes  in  the  same  cases.  In  almost  every 
-case  of  ovarian  abscess  there  was  very  marked  cellular  infiltra- 
tion with  eosinophiles.^ 

Oop^on'fw.— Inflammatory  cellular  infiltration  of  any  con- 
siderable extent  was  seldom  found,  except  in  association  with 
ovarian  abscess,  only  12  instances  being  noted,  although  in  cases 
of  perioophoritis  the  process  might  be  very  active  and  intense. 
The  inflammatory  infiltration  was  usually  sharply  defined  by  the 
tunica  albuginea  and  rarely  had  invaded  the  ovarian  tissue 
proper.  The  small-celled  infiltration  found  in  advanced  corpora 
lutea  and  around  small  corpus-luteum  cysts  was  hardly  consid- 
ered as  pathological. 

Perioophoritis  was  the  most  frequent  condition  found  in  the 
ovary.  It  was  usually  limited  to  the  outer  surface  and  rarely 
invaded  the  ovary  itself.  As  an  acute  condition  it  occurred  in 
9  ovaries,  not  including  cases  of  ovarian  abscess,  while  a  more 
chronic  form  occurred  in  119  ovaries.  In  these  latter  fibrous 
adhesions  were  found  binding  the  ovary  to  the  surrounding 
structures;  beneath  the  adhesions  were  frequently  seen  inclu- 
sions of  germinal  epithelium  and  peritoneal  cells  which  presented 
a  most  varied  appearance  as  to  type  of  cell  and  arrangement.  A 
series  of  changes  was  noted  quite  frequently  by  which  there 
resulted  from  these  epithelial  inclusions  well-marked  calcified 
•concentric  bodies,  identical  with  the  psammomata  found  in  papil- 
lomatous cysts  of  the  ovary.  These  bodies  were  found  31  times, 
in  7  instances  the  condition  being  bilateral.  No  doubt  they 
occur  far  more  frequently  than  these  figures  would  suggest, 
since  in  a  single  ovary  they  are  not  very  numerous  and  are  apt 
to  be  torn  out  of  the  section  during  cutting.  The  psammomata, 
as  a  rule,  occur  near  the  surface,  but  in  a  few  instances  they  were 
found  deep  down  in  the  ovary  in  connection  with  tubular  epithe- 
lial structures.  Path.  No.  466  showed  this  condition  well;  the 
tubes  and  ovaries  on  both  sides  were  adherent;  there  was  a  small 
hydrosalpinx  upon  the  right  side  and  a  pyosalpinx  upon  the  left. 

*Welr:  Eosinophlles,  etc.  (to  appear  shortly). 
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Throughout  all  parts  of  the  ovaries  were  found  narrow  tubules 
which  occasionally  branched ;  they  were  lined  with  a  single  layer 
of  deeply  staining  irregular  columnar  cells;  they  closely  resem- 
bled the  WolfiSan  ducts  in  the  mesosalpinx,  and  also  seemed 
similar  to  down-growths  from  the  germinal  epithelium.  The  con- 
dition was  neither  cystic  nor  papillary,  and  there  was  no  sugges- 
tion of  malignancy.  In  a  few  places  psammoma  formation  was 
noticed  in  relation  to  the  tubules;  a  somewhat  similar  appear- 
ance, but  limited  to  the  outer  part  of  the  ovary,  was  found  in 
3  other  cases,  in  which  they  were  apparently  formed  by  down- 
growths  from  the  germinal  epithelium. 

Parovarian  cysts  occurred  in  three  cases.  Path.  No.  45T 
showed  a  small  cyst  containing  about  3  ounces  of  fluid  with  a 
large  amount  of  cholesterin.  The  epithelium  was  flattened  and 
in  a  single  layer. 

Path.  No.  461.  The  cyst  measured  10  x  10  x  7  centimetres  in 
three  diameters  and  weighed  270  grammes.  It  presented  a 
typical  appearance,  the  tube  being  stretched  out  over  the  cyst 
and  the  ovary  being  normal.  The  epithelial  lining  in  a  single 
layer  was  columnar  or  cuboidal  and  non-ciliated. 

Path.  No.  487.  This  cyst  was  torn  to  pieces  during  removal, 
owing  to  the  numerous  adhesions.  The  epithelium  was  flattened 
and  in  a  single  layer. 

Numerous  instances  of  parovarian  cysts  of  small  sizes  were 
met  with ;  some  of  these  it  was  very  diflScult,  or  even  impossible, 
to  differentiate  from  peritoneal  formations  due  to  inclusion  of 
cells  beneath  adhesions. 

Senile  ovary  was  the  diagnosis  in  34  instances  and  normal 
ovary  in  21.  In  these  there  was  no  appreciable  pathological 
lesion;  many  were  removed  with  uterine  fibromyomata,  others 
in  tubal  disease  such  as  ectopic  gestation,  or  more  rarely  for 
symptomatic  reasons. 

III.  Tubal  Lesions.— Tubo-ovarian  cysts  occurred  in  two  in- 
stances. Path.  No.  178  showed  a  tumor  weighing  885  grammes 
and  measuring  in  circumference  in  two  diameters  37  centimetres- 
and  32  centimetres.  The  tube  was  greatly  distended,  and  in  the 
cavity  formed  by  the  tube  and  ovary  were  775  cubic  centimetres 
of  dark  fluid.  The  epithelium  in  the  tube  was  lower  than  usual 
and  in  the  ovarian  portion  of  the  cyst  consisted  of  a  single  layer 
of  cuboidal  or  flattened  cells.  In  this  situation  were  found  sev- 
eral flattened  plaques,  1  to  1.5  centimetres  in  diameter,  slightly 
elevated  from  the  surface  and  black  in  color.     On  microscopic- 


WElR:  A  REPORT  IN   QYNECOIiOGICAL  PATHOLOGY.  11 

examination  these  seemed  due  to  subepithelial  hemorrhages  which 
had  become  organized. 

Path.  No.  219.  This  cyst  was  ruptured  during  removal,  owing 
to  the  numerous  adhesions.  It  was  smaller  than  the  other  case, 
but  the  character  of  the  epithelium  was  the  same. 

Hydrosalpinx  was  found  in  23  tubes.  In  some  cases  the  con- 
dition was  bilateral ;  in  one  case  there  was  torsion  at  the  cornual 
end  with  resulting  infarction.  The  ovary  was  not  involved  in 
the  constriction.  This  accident  in  the  tube  alone  is  of  rare 
occurrence,  and  this  case  is  more  fully  reported  elsewhere.^ 

Hematosalpinx,— Three  cases  are  recorded.  In  one  there  was 
a  ruptured  ectopic  gestation  in  the  other  tube,  which  probably 
accounted  for  the  blood  in  the  hematosalpinx,  the  closure  of  the 
fimbriated  extremity  having  probably  resulted  from  the  subse- 
quent inflammatory  action.  Another  case  occurred  in  connection 
with  a  myoma  of  the  uterus;  the  infarcted  hydrosalpinx  just 
mentioned  was  practically  a  hematosalpinx,  but  is  not  included 
in  the  above  three  cases. 

Tubal  pregnancy,— Fi\e  cases  were  met  with.  Path.  No.  221 
was  operated  upon  per  vaginam.  The  condition  was  very 
chronic  and  unsuspected.  The  chorionic  villi  were  much  degen- 
erated and  difficult  to  recognize.  The  other  tube  showed  a  pyo- 
salpinx  containing  B.  mucosus  capsulatus.  In  tw^o  of  the  cases 
rupture  had  occurred  through  the  dorsal  surface  about  midway 
between  the  cornu  and  the  fimbriated  extremity,  but,  although 
the  clots  were  carefully  examined,  no  fetus  could  be  found.  In 
another  case  there  had  been  a  tubal  abortion  with  the  formation 
of  a  large  hematoma  at  the  fimbriated  extremity,  limited  in 
extent  by  the  formation  of  adhesions.  The  rupture  had  occurred 
some  time  before  operation,  and  the  true  condition  was  unsus- 
pected. Upon  careful  inquiry  there  proved  to  have  been  no  sug- 
gestive symptoms. 

Sarcoma  of  the  tube  was  found  as  a  metastasis  in  the  mucosa 
occurring  in  a  case  of  uterine  sarcoma  previously  mentioned. 

Tuberculosis  occurred  in  three  instance!.  Path.  No.  266 
show^ed  a  right  pyosalpinx  and  a  left  salpingitis,  the  condition 
answering  to  the  so-called  salpingitis  isthmica  nodosa.  The 
epithelial  tubercles  were  well  marked,  but  no  giant-cell  forma- 
tion was  noted.    The  endometrium  showed  a  very  intense  inter- 

'Welr:  Torsion  of  a  Hydrosalpinx  Resulting  In  Infarction.  Amer- 
ican Journal  of  Obstetrics,  vol.  xlvl..  No.  4,  1901. 
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stitial  endometritis,  but  without  recognizable  tubercular  lesions. 
The  other  two  cases  were  very  chronic. 

Path.  No.  144.  Both  tubes  were  removed  for  chronic  salpin- 
gitis and  a  small  myoma  was  excised  by  myomectomy.  The  left 
tube  showed  a  slight  grade  of  chronic  tuberculosis  unrecogniz- 
able from  the  gross  appearances.  Tubercular  lesions  could  not 
be  found  in  the  other  tube. 

Path.  No.  308  showed  at  operation  recent  small  tubercles  over 
the  intestines.  In  both  tubes  there  was  a  slight  but  very  chronic 
tuberculosis  with  calcification.  The  ovaries  failed  to  show  tuber- 
cular lesions.  Unless  our  attention  had  been  directed  to  the 
cause  by  the  peritoneal  lesions,  the  true  condition  might  readily 
have  been  overlooked. 

Pyosalpinx  was  found  in  65  cases,  most  of  these  being  bilateral. 
There  were  seven  other  tubes,  not  included  here,  removed  for 
presumptive  acute  salpingitis  in  which  there  was  a  small  amount 
o'f  purulent  exudate  between  the  folds— more  properly,  a  catar- 
rhal salpingitis.  The  infective  agent  in  7  cases  proved  to  be 
gonococcus  from  cover-slip  examination  and  stained  sections  of 
the  tissues.  The  history  in  a  great  many  other  cases  was  sug- 
gestive, but  not  proved  by  the  finding  of  the  organisms.  Strepto- 
<;occus  pyogenes  occurred  twice;  B.  mucosus  capsulatus  and 
staphylococcus  pyogenes  albus  and  B.  tuberculosis  once  each.  In 
the  histological  examination  of  these  cases  we  were  struck  by 
the  almost  invariable  presence  of  eosinophilic  cells  in  the  cellular 
infiltration.  A  special  article  dealing  with  this  has  been  referred 
to  under  the  head  of  ovarian  abscess. 

Another  point  of  interest  is  the  remarkable  persistence  of  the 
epithelium  upon  the  folds  of  the  mucosa  in  pyosalpinx.  The 
<^ells  may  be  so  swollen  and  pale,  and  the  intercellular  spaces  so 
filled  with  inflammatory  cells,  that  the  epithelium  is  scarcely  dis- 
tinguishable from  the  swollen  connective-tissue  cells  of  the  folds. 
A  certain  amount  is,  of  counse,  lost,  as  is  shown  by  the  numerous 
Adhesions  forming  between  the  folds;  but  a  large  part  remains, 
and  in  the  least  a^ected  areas  the  cilia  are  often  retained.  In 
the  advanced  cases  the  outline  of  the  mucosa  becomes  much  dis- 
torted, and  consequently  epithelial  diverticula  from  the  mucosa 
Bve  often  found  at  some  distance  from  the  rest  of  the  mucosa. 

Salpingitis,  other  than  pyosalpinx,  occurred  in  the  tubes  as 
follows:  Acute  general  salpingitis,  14;  subacute  and  chronic 
general  salpingitis,  52.  In  other  tubes  the  process  seemed  limit- 
-ed  as  follows:   Endosalpingitis  alone,  23;   perisalpingitis,  22; 
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interstitial  salpingitis,  sometimes  associated  with  a  perisalpin- 
gitis, 9.    Two  cases  of  chronic  salpingitis  were  tubercular  and 
have  been  already  mentioned.    In  the  examination  of  these  cases, 
as  well  as  those  of  the  pyosalpinx,  the  origin  of  certain  epithe- 
lial formations  in  the  wall  of  the  tube  was  sometimes  doubtful^ 
but  they  could  usually  be  recognized  as  belonging  to  one  or 
other  of  the  following  conditions:  (a)  Diverticula  from  the  mu- 
cosa, especially  in  cases  of  pyosalpinx.    In  several  cases  these- 
were  seen  to  be  accessory  os^tia  to  the  tube,  while  in  others  they 
probably  represented  the  so-called  perisalpinx,  i.e.,  a  more  or  less- 
complete  lumen  lying  alongside  the  main  mucosa.    Very  fre- 
quently they  could  be  seen  to  be  due  to  sharp  convolutions  of 
the  tube,  as  a  result  of  which  there  seemed  to  be  two,  sometimes 
three,  distinct  and  well-formed  lumina.     (6)   Another  source 
was  from  peritoneal  inclusions  which  presented  a  most  varied 
appearance,  forming  cystic  spaces  lined  by  single  or  multiple 
layer  of  epithelium  varying  in  form  from  the  flat  to  the  columnar 
type  or  as  solid  masses  of  cells,     (c)  A  third  source  was  from  the 
Wolffian  ducts,  so  often  seen  in  the  mesosalpinx  as  small  tubules, 
or  cysts,  but  occasionally  these  occurred  in  the  wall  of  the  tube, 
and  in  one  instance  in  the  muscularis  on  the  dorsum  of  the  tube 
were  found  what  seemed  to  be  Wolffian  ducts. 

In  connection  with  the  perisalpingitis  in  four  instances  there 
occurred  psammoma  formations  similar  to  that  mentioned  under 
perioophoritis.  Two  of  these  cases  were  associated  with  papil- 
lomatous tumors  of  the  ovary:  in  two  others  these  bodies  were 
found  in  the  mucosa  of  the  tube. 

A  normal  condition  was  found  in  40  tubes,  most  of  which  had 
been  removed  in  case  of  hysterectomy  for  uterine  myomata. 
Others  were  removed  with  the  ovary  where  the  latter  was  dis- 
eased, as  in  ovarian  cysts;  22  tubes  showed  merely  an  acute 
hyperemia,  due  probably  to  traumatism  at  the  operation.  They 
were  removed  for  conditions  similar  to  those  mentioned  when 
speaking  of  normal  tubes. 

Vagiiia.—The  following  conditions  were  found:  Vaginitis,  2; 
epithelioma,  2;  normal  vagina,  4.  The  vaginal  mucosa  removed 
by  denudation  in  perineorrhaphy  was  rarely  examined. 

VuZva.— Tissue  from  vulvo-vaginal  abscess  of  Bartholin's 
gland,  1 ;  condylomata,  1 ;  syphilitic  elephantiasis,  1 ;  adenopapil- 
loma  of  labium  minus,  1  (this  last  had  an  ulcerated  surface  and 
was  formed  of  narrow  tubules,  suggesting  a  sudoriferous  origin) ; 
cyst  of  labium  minus,  1— this  was  pedunculated,  1.5  centimetres. 
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in  diameter,  and  lined  by  a  single  layer  of  columnar  epithe- 
lium. 

Breast,— Two  intracanalicular  adeno-myxo-fibromata  were  ex- 
amined: one  measuring  6.5  x  5  x  3.5  centimetres  and  weighing 
55  grammes ;  the  other  measured  3x3x2  centimetres.  They 
were  removed  in  conjunction  with  other  operative  measures. 

Appendix.— This  was  removed  in  76  cases  as  a  supplementary 
procedure  to  some  other  abdominal  operation.  The  following 
conditions  were  found : 

Normal  appendices,  49.  Most  of  these  were  removed  on  ac- 
count of  light  adhesions,  sharp  flexures,  etc.;  microscopically, 
however,  the  appearances  were  normal. 

Total  occlusion,  13.  As  this  frequently  occurs  after  middle 
life,  it  might  almost  be  included  with  the  normal  cases. 

Foreign  bodies  and  concretions  were  found  in  5 ;  one  of  these 
containing  two  grape  seeds,  in  the  other  4  were  hard  concretions 
of  debris,  epithelium,  etc. 

Cystic  appendices,  2.  In  one  of  these,  above  a  constriction, 
there  was  a  dilated  area,  1  centimetre  in  diameter,  lined  by  a 
single  layer  of  columnar  epithelium.  The  tubular  glands  had 
disappeared  from  being  stretched  out  flat;  the  stroma  of  the 
mucosa  and  the  lymph  nodules  were  almost  entirely  gone.  The 
other  cystic  case  was  due  to  inyxomatous  degeneration  of  the 
mucosa  and  the  submucosa. 

Myxomatous  degeneration  of  the  mucosa  occurred  in  one  other 
case. 

• 

Periappendicitis  was  found  5  times,  once  in  connection  with  a 
marked  inteinstitial  inflammation,  and  in  another  case  with  an 
unruptured  abscess  of  the  appendix  occurring  with  bilateral 
pyosalpinx. 

A  lipoma  of  the  shoulder  measuring  8  x  5  x  2.25  centimetres 
was  removed  at  the  time  of  a  pelvic  operation. 

A  thrombosed  varicose  vein  of  the  leg  was  also  removed. 

Tissues  showing  proctitis,  2 ;  omoititis,  9 ;  papilloma  of  anus,  1 ; 
abdorninal  sinus  wall,  2;  ischio-rectal  sinus  ivall,  1;  hemorrhoidal 
tissue,  1;  pelvic  abscess  wall  removed  by  vaginal  puncture,  6, 
were  also  examined. 
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THE  ANATOMICAL  FINDINGS  IN  THE  HYPOPLASTIC 
GENITALS  FROM  TWO  TRUE  FEMALE  DWARFS. 

By  William  H.  Wbik,  M.D.,  Cleveland,  Ohio. 

From  Professor  ChiarCa  PcUhol.-Anatom,  IndituU  of  the  Oerman  University  in  Prctg. 

The  investigation  of  the  two  following  cases  was  undertaken  at  the 
suggestion  of  Professor  Chiari,  as  there  appeared  to  be  no  record  of  any 
systematic  histological  examination  of  such  a  case.  In  fact,  after  a 
careful  search,  there  can  be  found  very  few  histological  details  con- 
cerning uteri  of  the  types  of  uterus  foetalis,  the  uterus  infantilis, 
and  the  uterus  hypoplasticus.  The  first  two  of  these  are  so  similar 
that  it  is  often  difficult  to  say  to  which  of  them  a  given  case  belongs. 
Pozzi  says  that  the  distinction  is  a  refinement  of  anatomy,  and  that 
really  no  difiference  exists  between  them,  but,  as  most  writers  classify 
them  separately,  a  brief  description  of  eetch  must  be  given. 

By  uterus  foetallB  we  understand  one  that  has  developed  normally  imtil 
the  date  of  birth,  or,  according  to  v.  Winckel,  until  any  period  between  the 
twentieth  and  fortieth  week  of  intra-uterine  life.  By  the  twentieth  week  the 
Miillerian  ducts  have  become  united  as  far  as  the  fundus  uteri,  and  the  inter- 
vening septum  has  completely  disappeared ;  hence,  cases  showing  malformations, 
such  as  undeveloped  cornua,  intra-uterine  septa,  occlusion  of  the  cavity,  etc, 
cannot  properly  be  included  in  this  category.  The  cervix  is  much  better 
developed  than  the  corpus,  and  on  cross  section  shows  a  circular  form.  The 
cervical  mucosa  is  well  formed  and  shows  numerous  plicse  palmatse.  The 
portio  is  relatively  large.  The  corpus  is  small,  representing  as  little  as  one-half, 
one-third,  or  even  one-quarter  of  the  length  of  the  cervix ;  its  mucosa  usually 
shows  plicae  palmatae,  reaching  to  the  fundus,  and  similar  to  those  in  the 
cervix.  The  corpus  is  flattened  from  before  backward,  and  is,  as  a  rule,  sharply 
anteflexed ;  its  walls  are  thin  and  relaxed.  The  ovaries  are  small  and  contain 
primary  follicles,  or  even  Graafian  follicles  to  the  period  of  ripeness  (Nagel), 
sometimes  the  ovaries  are  only  rudimentary  (Saxinger).  The  tubes  are  small 
and  deUcate  but  normal ;  the  lumen  is  patent ;  frequently  they  show  a  per- 
sistence of  the  spiral  convolutions  described  by  Freund  as  occurring  at  an 
earlier  stage.  The  vagina  and  external  genitalia  are  usually  normally  formed 
but  small. 

The  uterus  infantilis  represents  a  further  stage  of  development,  such  as 
occurs  between  birth  and  puberty ;  the  size  is  slightly  increased,  but  it  is  less 
than  in  the  normal  adult  virgin ;  the  corpus  is  flattened  from  before  backwards, 
and  its  walls  are  thicker ;  the  anteflexion  is  not  so  marked ;  the  cervix  is  still 
larger  than  the  corpus,  but  not  to  such  a  degree  as  in  the  uterus  infantilis ;  in 
the  corpus  the  plicae  palmatae  have  partly  or  wholly  disappeared. 
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been  constituted,  including  those  uteri  that  are  more  advanced  in  development 
than  the  uterus  infantilis,  hut  which  are  still  helow  the  normal  size  at  puherty. 
Such  a  uterus  is  of  normal  appearance,  hut  of  small  size ;  the  cervix  is  no 
longer  markedly  larger  than  the  corpus.  To  this  class  has  heen  given  the  name 
of  uterus  hjpoplasticus ;  it  corresponds  with  the  uterus  puhescens  of  Puech, 
congenital  atrophy  of  Fritsch,  or  the  primary  atrophy  of  Schroder.  But,  as 
Yirchow,  Miiller,  and  Thorn  pointed  out,  this  is  not  a  true  atrophy  at  all,  hut 
a  hypoplasia. 

With  all  the  ahove  forms  there  may  he  perfect  development  of  the  rest  of 
the  body,  more  frequently  undeveloped  mammsB  and  an  infantile  pelvis  are 
found ;  there  may  he  a  general  arrest  of  growth,  as  in  the  cases  we  describe  ; 
there  may  be  cretinism,  or  there  may  be  some  constitutional  disease,  such  as 
tuberculosis  or  chlorosis ;  this  latter  being  often  associated  with  hypoplasia  of  the 
aortic  system,  as  pointed  out  by  Yirchow.  Menstruation  is  usually  absent.  In 
eighteen  cases  recorded  by  Las  Casas  dos  Santos,  three  had  regular  but  scanty 
periods,  three  were  irregular,  and  with  the  remaining  twelve  there  was  com- 
plete amenorrhoea.  Pregnancy  is  possible  but  very  improbable,  an  abortion 
usually  results  even  where  conception  occurs.  Stone,  however,  mentions  an 
instance  of  infantile  uterus,  in  which  a  normal  delivery  at  term  followed  an 
abortion.  Beer  calls  attention  to  the  frequency  of  eye  lesions  in  these  cases 
of  undeveloped  uteri  with  amenorrhoea,  Kussmaul  describes  the  gross  appear- 
ances of  these  various  forms,  and  quotes  in  detail  a  large  number  of  cases. 

For  the  purpose  of  forming  a  correct  opinion  of  the  microscopic  condition 
in  our  two  cases,  the  genitals  from  a  number  of  other  women  were  examined 
in  a  parallel  manner.  These  included  virginal  organs  of  the  same  age  as  the 
younger  of  the  two  dwarfs ;  some  of  these  were  normal,  while  others  showed 
various  degrees  of  hypoplasia.  Other  genitals,  corresponding  in  age  with  the 
older  dwarf,  were  also  examined.  From  each  u terns  a  continuous  strip  from 
the  anterior  wall,  extending  from  the  fundus  to  the  vagina  and  including 
the  whole  thickness  of  the  uterine  wall,  was  removed ;  for  the  sake  of  con- 
venience this  was  subdivided  into  several  consecutive  pieces  ;  sections  from  all 
the  ovaries  were  examined,  and  also,  in  most  of  the  cases,  from  the  Fallopian 
tubes  and  round  ligaments.  The  sections  were  stained  with  Delafield's 
hfflmatoxylin,  hsematoxylin  and  eosin,  Weigert's  fuchsin-resorcin  stain  for 
elastic  tissue,  and  van  Gieson's  picric-acid-fuchsin  stain,  the  last  being  most 
useful  for  differentiating  the  unstriped  uterine  muscle  from  the  connective 
tissue ;  in  the  examination  of  the  elastic  tissue,  in  some  of  the  cases,  controls 
were  made  with  the  Unna-Taenzer  method  with  orcein,  but  practically  similar 
results  were  obtained  as  with  Weigert's  stain. 

The  following  is  a  brief  review  of  the  literature  concerning  the 
normal  histological  structure  of  the  female  genitalia  from  the  foetal 
period  up  to  puberty. 

Maudach's  work  especially  concerns  the  persistence  of  the  Wolffian  ducts 
in  the  uterine  wall  between  the  ages  of  1  and  16  years;  he  also  describes  the 
appearance  of  the  mucosa,  that  of  the  corpus  being  poorly  developed  and 
showing  but  few  glands  until  the  age  of  10.  The  cervical  mucosa  is  well 
formed  at  birth,  frequently  presenting  a  polypoid  appearance  at  the  os  internum, 
where  it  acts  like  a  valve  and  causes  retention  of  secretion  in  the  corpus.  He 
believes  that  the  dividing  line  between  the  stratified  squamous  epithelium  of 
the  portio  and  the  columnar  cervical  epithelium  is  not  usually  sharply  marked ; 
occasionally  he  found  islands  of  stratified  epithelium  in  the  cervical  canal. 

Roesger  deals  with  the  development  of  the  muscularis  and  the  muscle  of 
the  vessels  of  the  uterus ;  while  the  disposition  of  the  muscle  bundles  is  fairly 
simple  at  an  early  stage,  after  the  beginning  of  the  ninth  month  of  pregnancy 
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Meyer  contributes  an  article  on  the  fcetal  uterine  mucosa,  in  which  he 
ascribes  the  plicsB  palmataB  of  the  corpus  to  t^e  more  rapid  growth  of  the 
mucosa  as  compared  with  the  muscularis  in  the  earlier  stages  of  development. 

Grapow  says  that  the  plies  palmatsB  are  richest  at  the  os  internum,  and 
are  found  also  in  the  corpus  until  the  fifth  year.  The  tube  until  the  thirty- 
second  week  of  intra-uterine  life  shows  the  spiral  twists  mentioned  by  Frennd. 
The  cervix  at  birth  is  almost  fully  formed,  hence  its  large  size  as  compared 
with  the  partly  developed  corpus.  In  senility  the  atrophy  is  more  marked  in 
the  cervix  and  portio ;  at  this  period,  therefore,  the  corpus  is  larger  than  the 
cervix,  and  the  relation  between  the  two  is  the  reverse  of  that  in  infancy. 

Friedlander  examined  a  large  number  of  uteri  from  children,  and  concludes 
that  in  the  first  five  years  the  increase  in  size  of  the  organ  is  but  slight,  and 
IB  practically  limited  to  the  cervix ;  the  cervical  mucosa  often  forms  a  papillary 
structure  at  the  os  internum,  and  in  30  per  cent,  of  cases  leads  to  obstraction 
and  retention  of  secretion  in  the  corpus,  where  it  aids  in  smoothing  out  the 
plic£B  palmatsB.  During  this  period  the  ovaries  remain  almost  stationary. 
In  the  second  five  years  the  corpus  grows  more  rapidly,  especially  the 
muscularis ;  the  mucosa,  developing  more  slowly,  is  stretched,  and  this  aids  in 
effacing  the  plic» ;  the  ovaries  increase  in  size  during  this  time.  In  the  third 
five  years  the  corpus  rapidly  increases  to  its  normal  size. 

Wyder  concludes  that  the  development  of  the  corporeal  mucosa  is  slight 
between  the  ages  of  1  and  15,  and  during  this  period  it  varies  in  different 
individuals,  the  thickness  being  from  0*5-1 '5  mm.,  the  average  being  about 
0*7  mm.  About  puberty  the  growth  of  the  mucosa  becomes  more  rapid,  and 
the  normal  condition  is  reached  in  a  comparatively  short  time ;  he  also  thinks 
that  the  disappearance  of  the  plicae  is  due  to  the  more  rapid  growth  of  the 
muscularis.  The  cervical  glands  show  great  variability;  as  a  rule,  they  are 
well  developed,  but  in  some  normal  cases  they  may  be  very  scanty  or  entirely 
absent 

Moricke  states  that  the  cilia  do  not  occur  upon  the  epithelium  until 
puberty,  and  are  lost  in  old  age ;  he  also  says  that  the  stratified  squamous 
epithelium  of  the  portio  in  children  may  extend  some  distance  up  the  cervical 
canal,  and  that  the  plicsB  palmates  of  the  cervix  may  not  reach  the  os  externum 
as  they  usually  do  in  adults. 

DUhrssen  divides  the  portio  into  an  internal  part,  surrounding  the  cervical 
canal  and  containing  muscle  but  no  elastic  tissue,  and  an  external  segment 
with  no  muscle  and  two  networks  of  elastic  tissue,  a  subepithelial  layer,  and  a 
deeper  one  encircling  the  vessels.  Both  layers  are  continuous  externally  with 
similar  ones  in  the  vaginal  wall.  In  the  new-bom,  or  in  the  undeveloped  uteri, 
the  deeper  of  these  two  networks  is  very  poorly  developed  or  absent. 

DitteFs  work  is  a  continuation  of  the  above ;  he  describes  the  subperitoneal 
elastic  layer  of  the  corpus  as  a  continuation  of  the  subepithelial  layer  of  the 
portio. 

Buchstab  gives  the  distribution  of  the  elastic  tissue  in  the  Fallopian  tube 
from  infancy  onward ;  it  gradually  increases  in  amount  until  the  maximum  is 
reached  between  the  ages  of  21  and  45.  In  senility  it  again  diminishes; 
at  all  periods  it  is  most  abundant  subperitoneally,  and  only  after  the  four- 
teenth year  is  it  found  in  the  mucosa. 

Freund  discusses  the  relation  between  the  spiral  convolutions  of  the  tube 
in  early  intra-uterine  life  and  its  subsequent  pathological  conditions. 

Clarke  describes,  very  completely,  the  development  and  life-history  of  the 
ovary,  especially  as  regards  its  blood  vessels. 

Description  of  Cases. 

Cask  1. — Specimen  No.  5300  b,  in  the  museum  of  this  institute,  consists 
of  the  external  and  internal  genitals,  with  the  bladder  and  urethra,  from  a 
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female  microcephalic  true  dwarf,  aet.  23,  a  native  of  India,  who  died  of 
croupous  pneumonia,  12th  February  1901.  The  body  measured  112  cms.  in 
length.  The  skeleton,  which  is  also  in  the  museum  (with  the  exception 
of  the  cranium,  which  shows  microcephalus  in  a  high  degree,  measuring  but 
29 '5  cms.  in  horizontal  circumference),  presents  the  appearance  of  that  of  a 
normal  child.  The  relation  between  the  other  bones  is  normal ;  the  epiphyses 
of  the  long  bones  are  still  separated  from  the  shafts  by  cartilage.^  The  history 
was  not  available. 

The  genitals  present  the  following  appearances  : — The  labia  majora  are 
deeply  pigmented,  and  on  them  are  a  very  few  fine  black  hairs ;  the  labia  minora 
and  clitoris  are  small ;  the  hymen  is  ruptured,  and  in  its  place  are  found  a 
number  of  caruncles ;  the  vaginal  orifice  measures  3 '7  cms.  in  internal  circum- 
ference ;  the  vagina,  which  has  been  opened  anteriorly,  measures  6  cms.  in 
length  along  the  posterior  wall,  the  maximum  internal  circumference  is 
5  cms. ;  the  surface  shows  numerous  fine  rugsB ;  the  portio  vaginalis  is  well- 
defined  but  small,  it  projects  but  slightly  into  the  vaginal  vault ;  the  anterior 
fornix  is  shallow;  the  posterior  is  0*7  cm.  deep;  the  surface  is  smooth  and 
regular.  The  whole  uterus  measures  3'5  cms.  in  length,  2  cms.  in  its  maximum 
width,  and  1  cm.  in  thickness.  The  cervix  is  2*5  cms.  long,  and  its  wall  is  0*5 
cm.  thick ;  the  os  externum  is  very  narrow  and  untorn ;  the  os  internum  is 
not  sharply  defined ;  well-marked  plicae  palmatae  are  seen  in  the  mucosa.  The 
corpus  is  smaller  than  the  cervix,  measuring  but  1  cm.  in  length ;  the  wall  is 
0*5  cm.  in  thickness,  and  rather  soft ;  the  vessels  are  very  small ;  from  above 
the  fundus  is  convex  from  side  to  side ;  the  mucosa  is  very  thin  and  shows  a 
few  longitudinal  folds  continued  upward  from  the  cervix;  the  adnexa  are 
small  but  perfectly  formed,  both  tubes  are  patent  and  delicate  in  structure ; 
the  left  is  rather  convoluted  in  the  outer  half,  and  measures  5  cms.  in  length ; 
the  right  tube  is  6  cms.  long.  Both  ovaries  are  small  and  perfectly  smooth 
upon  the  surface.  On  section  no  Graafian  follicles  are  seen ;  the  right  measures 
1*3  X  0*7x0*5  cm.;  the  left  1*5  x  0*7x0*5  cms.  In  both  ligamenta  lata, 
tubules  from  the  parovarium  can  be  seen ;  the  round  ligaments  are  very  thin. 

This  uterus  would  therefore  agree  with  the  foregoing  description 
of  the  uterus  infantilis ;  the  cervix  is  well  formed,  and  considerably 
longer  than  the  corpus  ;  the  plicae  palmatse  in  the  corporeal  mucosa  are 
but  slightly  marked,  and  less  so  than  we  should  expect  in  a  uterus 
fee  talis. 

The  microscopic  appearances  are  as  follow: — In  the  corpus  the  mucosa, 
which  measures  about  0*7  mm.  in  thickness,  is  fairly  well  defined  from  the 
underlying  muscularis;  surface  epithelium  is  almost  entirely  absent,  that 
present  forming  a  single  layer  of  normal  columnar  cells.  Cilia  cannot  be  seen ; 
this  may  be  due  to  the  method  of  hardening — in  alcohol— or  to  the  fact  men- 
tioned by  Moricke,  that  they  are  not  found  at  the  stage  of  development  which 
this  organ  has  reached.  The  glands  are  not  so  numerous  as  in  an  adult  virgin 
uterus,  but  in  relation  to  the  thickness  of  the  mucosa  their  number  is  about 
normal ;  the  glandular  epithelium  is  similar  to  that  seen  upon  the  surface  and 
are  of  normal  appearance.  The  stroma  of  the  mucosa  is  rich  in  cells;  the 
vessels  are  small  and  few  in  number.  The  muscularis  is  very  thin,  measuring 
about  3*5  mm.;  it  consists  of  bundles  of  unstriped  muscle  with  intervening 
septa  of  connective  tissue ;  from  these  latter,  fine  prolongations  extend  into 
the  muscle  bundles,  subdividing  them  into  smaller  groups  of  cells,  and  very 
frequently  encircling  the  single  muscle  fibres.  This  differentiation  of  the  two 
tissues  is  readily  made  out  by  means  of  van  Gieson's  stain;  the  individual 

^  Demonstrated  by  Professor  Chiari  before  the  Verein  deutscher  Aerzte  in  Prag,  March 
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muscle  cells  appear  to  be  perfectly  normal  in  staining  reaction  and  size, 
although  in  the  outer  part  of  the  wall  they  appear  to  be  slightly  plumper. 
Upon  careful  measurement,  with  an  eye-piece  micrometer,  they  nowhere  appear 
to  be  smaller  than  in  the  normal  virgin  uteri  among  our  comparative  cases ; 
the  relative  proportion  between  the  muscle  and  connective  tissue  is  nearly 
normal,  or  at  most  there  is  but  very  slight  increase  in  the  amount  of  the  latter. 
The  direction  of  the  muscle  bundles  is  complex,  but  externally  the  longitudinal 
bands  seem  to  predominate,  while  internally  there  seems  to  be  a  more  circular 
arrangement.  About  the  centre  of  the  wall  is  a  layer  rather  richer  in  con- 
nective tissue,  and  here  are  found  the  larger  vessels,  which  are  relatively  of 
normal  size  and  appearance.  Elastic  tissue  ts  found  in  the  vessel  walls,  and 
a  scanty  distribution  of  delicate  fibrils  is  found  in  the  connective-tissue  septa 
in  the  outer  part  of  the  wall.  In  this  situation  no  well-defined  subperitoneal 
network  can  be  demonstrated  ;  no  elastic  tissue  is  found  in  the  mucosa  except 
in  the  vessel  walls.  As  seen  under  the  microscope,  the  cervix  is  not  sharply 
defined  from  the  corpus,  the  surface  epithelium  in  the  vicinity  being  missing ; 
the  glands  are  also  absent.  The  only  change  to  be  seen  is  a  gradual  increase 
in  the  density  of  the  strolna  of  the  mucosa  with  diminution  of  the  cellular 
elements.  The  surface  epithelium  is  present  in  small  amount,  and  in  some 
places  forms  a  single  layer  of  atypical,  rather  low,  columnar  cells,  somewhat 
like  those  found  in  the  corpus ;  in  other  places  it  is  stratified ;  the  cells  are 
cuboidal  biU  very  irregular,  and  their  outlines  are  indefinite ;  the  basal  layer  is 
irregular,  and  the  superficial  layers  are  not  flattened.  The  glands  are  very  few 
and  small ;  the  epithelium  is  irregular,  usually  cuboidal,  and  rarely  approaches 
the  normal  cervical  type,  frequently  it  is  desquamated  and  is  seen  lying  in  the 
lumen;  the  stroma  is  dense  and  shows  but  few  vessels.  The  muscularis  is 
similar  to  that  of  the  corpus,  but  in  the  lower  part  of  the  cervix  the  con- 
nective tissue  gradually  increases;  the  elastic  tissue  is  found  in  the  vessel 
walls,  and  a  few  delicate  fibrils  are  seen  in  the  connective  tissue  near  the 
peritoneal  surface.  The  portio  presents  but  a  small  amount  of  normal  stratified 
squamous  epithelium,  the  rest  having  been  lost.  Beneath  it  is  found  a  slight 
cellular  infiltration  with  lymphocytes.  Muscle  fibres,  except  in  the  vessels, 
are  seen  in  very  small  numbers,  and  surrounded  by  the  rather  dense  connective 
tissue  of  which  this  part  is  composed.  The  vessels  are  few  in  number ;  elastic 
tissue  is  seen  in  them  as  a  poorly  developed  network  of  fibres  immediately 
beneath  the  surface  epithelium ;  deeper  down  but  few  fine  fibres  are  present ; 
no  well-defined  layer,  such  as  occurs  in  normal  adult  cases,  is  seen.  This 
agrees  with  Duhrssen's  observations  on  the  uteri  of  children  and  in  a  case  of 
uterus  infantilis. 

The  ovaries  show  no  germinal  epithelium  upon  the  surface;  the  tunica 
albuginea  is  well  developed  and  richly  cellular ;  the  cortex  is  crowded  with 
large  numbers  of  primary  follicles  containing  ova,  often  closely  grouped  in  nest« 
and  separated  by  very  little  connective  tissue;  one  or  two  follicles  show  a 
thickening  of  the  zona  granulosa,  but  none  are  found  approaching  the  size  of 
those  at  maturity.  The  medulla  shows  one  or  two  very  small  corpora  fibrosa. 
The  vessels  are  not  tortuous ;  elastic  tissue  occurs  only  in  the  vessel  walls. 
The  tubes  were  not  examined  microscopically,  but  presented  the  macroscopic 
appearances  normal  in  a  child. 

The  examination  of  this  case,  as  compared  with  normal  adult  virgin 
uteri,  would  therefore  show  a  general  quantitative  deficiency  in  the 
tissues,  accompanied  by  some  minor  details  which  may  also  be  found 
in  the  uteri  of  children.  The  corporeal  mucosa,  although  thin,  is  well 
formed ;  it  shows  numerous  glands,  and,  considering  the  size  of  the 
whole  organ,  may  be  regarded  as  normal.     The  cervical  glands  are  few 
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found  in  children,  whilst  in  older  cases  they  are  often  scanty ;  thus,  we 
have  found  in  a  33-year  old  virgin,  with  intact  hymen  and  a  normal, 
or  but  very  slightly  hypoplastic,  uterus,  5*25  cms.  in  length,  that  the 
cervical  glands  are  almost  as  few  in  number  as  in  the  above  case ;  the 
epithelium  is  lower  than  usual,  but  the  plicae  palmatae  are  well  marked. 
In  a  20-year  old  virgin  with  intact  hymen  and  distinctly  hypoplastic 
uterus,  measuring  4  x  2  x  0*75  cms.,  the  cervical  glands  are  also  very 
scanty,  the  epithelium  being  atypical ;  the  superficial  epithelium  in  the 
cervix  is  stratified  and  similar  ih  appearance  to  that  in  the  case  we  have 
described.  In  a  19 -year  old  nullipara  with  a  normal  uterus  the  glands 
were  very  few  in  number  and  the  epithelium  low.  Stratified  epi- 
thelium in  the  cervical  canal  may  occur  in  children  as  an  extension 
upward  of  the  "  portio  "  epithelium  (Moricke),  but  in  our  case  the  two 
kinds  of  epithelium  are  not  at  all  similar  in  appearance.  Maudach 
describes  this  stratification  of  the  epithelium  in  normal  cases,  and  its 
occurrence  under  pathological  conditions  has  been  recognised  by  Buge 
and  Veit,  Gebhard,  Kiistner,  Friedlander,  Zeller,  and  others.  This  strati- 
fication was  found  in  the  20 -year  old  virgin,  as  mentioned  above,  and 
in  a  6  5 -year  old  multipara.  The  relation  between  the  muscle  and  con- 
nective tissue  in  the  uterine  wall  is  normal  or  with  but  a  very  slight 
increase  in  the  latter;  the  individual  muscle  cells  are  normal;  the 
elastic  tissue  is  small  in  amount  but  normal  for  children;  in  the  20- 
year  old  virgin  the  amount  was  even  less.  The  ovaries  are  typically 
those  of  a  child. 

Case  2. — Specimen  No.  4607  d,  in  the  museum  of  this  Institute,  consists 
of  the  genital  apparatus  from  a  true  dwarf,  aet.  74  years,  who  died  in  the 
Allgemeines  Krankenhaus,  Prag,  June  8,  1891.  The  tissues  were  fixed  and 
preserved  in  alcohol.  The  history,  as  kindly  furnished  by  Professor  von 
Jaksch,  shows  that  she  had  developed  normally  until  10  years  of  age,  when 
her  growth  had  ceased ;  details  of  her  sexual  life,  as  regards  menstruation,  etc., 
and  of  diseases  in  childhood,  were  not  obtainable.  The  clinical  diagnosis  was 
as  follows : — Catarrhal  bronchitis,  chronic  nephritis,  oedema  of  the  feet,  and 
slight  acute  dropsy.  The  autopsy  was  performed  in  this  Institute,  the 
anatomical  diagnosis  being : — Morbus  Brightii  chronicus  cum  atrophia  renum, 
Hypertrophia  cordis  ventriculi  sinistri  gradus  levis,  Degeneraiio  myocardii 
adipoaa,  Endarteritis  chronica  deformans^  Tuberculosis  obseleta  apicum  pul- 
monum,  Nanosomia^  Hypoplasia  apparatus  genitalis.  The  following  extracts 
are  made  from  the  autopsy  report: — The  body  measures  122  cms.  in  length; 
the  bony  structure  is  small,  as  in  a  child,  but  it  is  well  proportioned ;  the 
muscles  are  poorly  developed ;  the  mammae  are  undeveloped,  the  nipples  being 
small  and  but  slightly  pigmented.  The  heart  is  small,  with  slight  hypertrophy 
of  the  left  ventricle ;  distinct  scattered  yellowish  areas  are  seen  in  the  myo- 
cardium ;  the  valves,  in  size,  resemble  those  of  a  child's  heart ;  the  aortic  and 
bicuspid  valves  are  thickened  in  places.  The  aorta,  just  above  the  valves, 
measures  6  cms.  in  internal  circumference ;  at  the  beginning  of  the  descending 
aorta  it  is  5  cms. ;  in  the  wall  can  be  seen  endarteritis  chronica  deformans, 
which  is  also  present  in  the  larger  vessels.  In  the  apices  of  both  lungs  is  found 
old  pigmented  scar  tissue.  The  kidneys  are  of  small  development  and  shrunken ; 
on  the  surface  are  numerous  scars  and  a  number  of  yellowish  spots ;  the  sub- 
stance of  both  is  dense  and  the  cortex  in  places  measures  only  about  2  mm.  in 
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is  small  and  infantile;  between  the  shaft  of  the  right  femur  and  the  epiphysee, 
at  both  upper  and  lower  ends,  there  is  bony  union,  but  upon  the  surface  the 
line  of  junction  can  be  plainly  seen ;  on  all  the  vertebrsB  the  line  of  union  is 
visible  between  the  epiphyses  and  the  bodies.  On  the  sternum  the  lines  of 
union  can  be  seen  between  the  manubrium  and  corpus,  between  the  corpus 
and  processus  xiphoides,  and  also  a  third  line  is  seen  across  the  corpus  at  the 
level  of  the  insertion  of  the  third  ribs. 

The  specimen  consists  of  the  internal  and  external  genitals,  the  bladder, 
and  urethra.  The  labia  majora,  labia  minora,  and  clitoris  are  all  small ;  the 
hymen  is  intact,  forming  a  concentric  fold  situated  posteriorly;  the  orifice 
measures  0*75  cm.  in  diameter.  The  vaginii  has  been  opened  posteriorly  ;  the 
anterior  wall  is  5  cms.  in  length  ;  the  internal  circumference  of  the  vagina  is 
3*5  cms. ;  the  rugad  are  well  marked;  the  portio  is  small ;  the  anterior  lip  is 
almost  flush  with  the  vaginal  wall  and  forms  a  smooth  strip  0*3  cm.  wide  ;  the 
posterior  lip  is  also  smooth  and  projects  into  the  vaginal  vault  0*35  cms.  The 
whole  uterus  measures  3*5  cms.  in  length ;  the  greatest  width  is  2  cms.,  and  the 
thickness  of  the  uterus  is  0*6  cm.  The  cervix,  2*5  cms.  long,  is  well  developed ; 
the  wall  is  0*3  cm.  thick ;  the  plicae  palmatee  are  well  marked ;  the  os  externum, 
0*3  cm.  in  transverse  diameter,  is  untorn ;  the  os  internum  is  not  sh&rply 
defined ;  the  corpus  is  very  small  and  flattened.  The  fundus  is  convex  trans- 
versely; the  wall,  0*3  cm.  thick,  is  soft;  the  vessels  are  very  small;  the 
mucosa  is  quite  smooth  and  very  delicate ;  it  shows  no  plicae.  The  ovaries  are 
small,  flattened,  and  perfectly  smooth ;  they  are  rather  elongated  in  form,  and 
measure  2*0  x  0*5  x  0*4  cms.;  the  tubes  are  9  cms.  long,  small  and  delicate ;  the 
fimbriated  ends  are  patent.  In  both  ligamenta  lata  can  be  seen  parovarian 
tubules ;  the  round  ligaments  are  delicate.  The  urethra  and  bladder  are  small 
but  normal. 

Microscopically i  the  superficial  epithelium  of  the  mucosa  in  the  corpus  is 
almost  entirely  lost;  where  present,  it  forms  a  stratified  layer  of  irregular 
cuboidal  cells  with  indefinite  outlines;  the  glands  are  almost  completely 
missing ;  one  or  two  of  small  size  are  seen,  and  these  have  a  single  layer  of 
normal  columnar  epithelium.  Cilia  cannot  be  seen  either  here  or  upon  the 
surface ;  the  stroma  is  dense  and  not  well  defined  from  the  muscularis ;  the 
mucosa  is  very  thin,  measuring  0*2  mm.;  the  muscularis  is  also  thin  and  con- 
sists of  bundles  of  muscle  cells  running  in  various  directions ;  between  these 
are  well-marked  connective-tissue  septa,  from  which  finer  prolongations  extend 
between  individual  muscle  cells  or  between  groups  of  two  or  three.  Xo 
regularity  of  direction  of  the  muscle  bundles  is  apparent ;  the  proportion  of 
connective  tissue  to  the  muscle,  when  compared  with  normal  virgin  uteri  from 
younger  cases,  seems  but  slightly  increased,  and  it  is  certainly  less  in  amount 
than  in  multiparae.  The  individual  muscle  cells  show  no  atrophy,  and  by 
careful  micrometer  measurements  appear  to  be  of  the  same  size  as  in  virgin 
uteri ;  the  vessels  are  rather  few  in  number,  and  proportionately  are  of  normal 
size  and  appearance.  In  the  corpus  elastic  tissue  occurs  in  the  vessel  walls, 
and  delicate  fibres  are  found  in  small  numbers  in  the  connective  tissue  of  the 
outer  part  of  the  uterine  wall ;  a  well-defined  subperitoneal  network  cannot 
be  seen,  and  the  amoimt  is  below  the  normal.  In  the  cej^vix  the  superficial 
epithelium  of  the  mucosa  resembles  that  in  the  corpus,  and  is  composed  of 
stratified  irregular  cuboidal  cells  without  definite  outlines.  The  glands  are  few 
and  small ;  in  but  one  or  two  places  does  the  epithelium  approach  the  typical 
form  ;  usually,  it  forms  a  single  layer  of  irregular  cuboidal  cells  with  indefinite 
outlines.  The  stroma  is  dense ;  near  the  os  externum  it  shows  a  slight  grade  of 
lymphatic  cellular  infiltration.  The  muscularis  is  similar  to  that  found  in  the 
corpus,  but  the  proportion  of  connective  tissue  is  slightly  greater  in  the  lower 
part  of  the  cervix ;  elastic  tissue  is  found  in  the  vessels,  and  small  numbers  of 
fine  fibrils  in  the  connective  tissue ;  a  continuation  of  the  subepithelial  network 
of  the  portio  is  prolonged  for  some  distance  beneath  the  stratified  epithelium 
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found  in  the  cervicial  canaL  The  portio  epithelium  resembles  that  found  in 
the  corpus  and  cervix ;  it  is  irregular,  stratified,  and  does  not  show  the  usual 
definite  outlines.  In  one  or  two  places  it  is  reduced  to  a  single  layer  of 
cuboidal  cells ;  muscle  fibres,  except  in  the  vessel  walls,  are  almost  entirely 
absent ;  a  few  isolated  fibres  are  seen  here  and  there.  £lastic  fibres  form  a 
well-marked  subepithelial  network,  but  a  deeper  layer  is  not  seen ;  a  few  fine 
fibres  occur  in  the  connective  tissue,  in  the  inner  as  well  as  the  outer  part  of 
the  portio.  The  ovaries  have  lost  the  germinal  epithelium  upon  the  surface ; 
the  tunica  albuginea  is  relatively  thick  and  is  composed  of  interlacing  bundles 
of  dense  fibrous  tissue ;  the  cortex  is  thin  and  shows  no  follicles  ;  a  few  small 
spaces,  containing  a  granular  debris,  however,  suggest  degenerated  primary 
follicles.  The  medulla  contains  numerous  well-preserved  vessels,  which  are 
not  unduly  thickened ;  two  small  cystic  spaces,  just  visible  to  the  naked  eye, 
appear  to  be  of  parovarian  origin ;  a  few  small  hyaline  corpora  fibrosa  are  found ; 
elastic  tissue  occurs  only  in  the  vessels.  The  tubes,  of  normal  macroscopic 
appearance,  were  not  examined. 

Since  the  age  of  this  dwarf  was  74,  not  only  must  the  question  of 
an  original  hypoplasia  be  considered  but  also  that  of  senile  atrophy. 
The  macroscopic  appearance  does  not  suggest  a  mere  senile  atrophy, 
since,  with  such,  the  diminution  in  size  occurs  mainly  in  the  portio 
and  cervix,  while  in  this  case  these  are  relatively  large  as  compared 
with  the  corpus.  The  corpus  mucosa  is  extremely  thin,  more  so 
than  in  any  other  case  examined;  the  glands  are  very  few  in 
number ;  this  may  represent  a  senile  change,  but  the  glands  present 
are  well  formed  and  none  are  found  in  process  of  obliteration.  The 
cervical  glands  are  also  scanty  and  small,  and  their  epithelium  is  rarely 
typical.  As  previously  mentioned  this  may  occur  in  children  and 
also  at  times  in  normal  adults ;  it  is  not,  therefore,  a  proof  of  senile 
atrophy.  The  occurrence  of  stratified  epithelium  in  the  cervical  canal 
has  been  discussed  under  the  former  case ;  here  it  occurred  also  in  J^be 
corpus.  The  muscularis  is  very  thin,  but  thicker  than  in  the  20 -year 
old  virgin  above  referred  to.  It  shows  a  very  slight  increase  of  con- 
nective tissue,  but  less  than  we  found  in  multipara3 ;  the  appearance  is 
very  similar  to  that  in  the  other  dwarf.  No  atrophy  of  the  proto- 
plasm of  the  muscle  cells,  as  described  by  Lilienfeld  after  castration, 
can  be  seen ;  the  amount  of  elastic  tissue  resembles  that  in  the  former 
instance ;  it  shows  no  degeneration,  such  as  Diihrssen  describes  in  senile 
cases,  and  which  was  well  seen  in  a  6  5 -year  old  and  an  8  5 -year  old 
multipara.  The  naked-eye  appearances  of  the  ovaries  are  those  of 
the  ovaries  of  a  child.  Microscopically,  the  vessels  show  no  senile 
change ;  the  disappearance  of  the  follicles  may  be  due  to  old  age,  or 
it  is  possible  that  originally  the  number  was  small ;  the  surface  of  the 
ovary  is  smooth  and  without  scars.  Clarke  shows,  however,  that 
maturation  and  then  retrogression  of  the  follicles  may  occur  without 
rupture;  this  process  is  analogous  to  the  formation  of  the  corpus 
luteum,  and  would  account  for  the  small  hyaline  corpora  fibrosa  found 
in  the  medulla. 

From  the  naked-eve  aDpearances  of  these  two  uteri,  especially  the 
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large  size  of  the  cervix  of  each  as  compared  with  the  corpus  and  the 
absence  of  well-marked  plicae  palmatae  in  the  corpus,  they  would 
correspond  with  the  uterus  infantilis.  The  histological  examinatioii 
reveals  a  pure  hypoplasia,  part  of  the  general  dwarfing;  no  true 
atrophy  is  evident,  although  in  the  older  case  it  may  account  for  the 
thinness  of  the  mucosa  and  the  absence  of  ovarian  follicles;  the 
muscularis  closely  resembles  that  of  the  uterus  of  adult  virgins,  but  is 
less  in  amount,  while  the  mucosa  is  similar  to  that  described  by  several 
writers  as  occurring  in  the  uteri  of  children. 
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A  CONTRIBUTION  TO  THE  KNOWLEDGE  OF  OSSIFI- 
CATION OCCURRING  IN  THE  EYE,  WITH  CLINI- 
CAL REPORT  OF  CASES  OCCURRING  IN  THE 
SERVICE  AT  LAKESIDE  HOSPITAL. 

By  B.   L.   MILLIKIN,  A.M.,  M.D., 

AND 

JOHN  C.   DARBY,   A.B..   M.D.. 
Cleveland,  Ohio. 

HISTORICAL. 

Ossification  of  the  various  structures  of  the  eye  have  been 
reported  from  time  to  time  for  over  a  century.  Little  considera- 
tion can  be  given  to  some  of  the  earlier  writings  on  this  subject 
for  two  reasons: 

First :  In  numerous  cases  reported  as  ossification  the  diag- 
nosis rested  upon  the  presence  of  hard  masses  in  the  eye,  un- 
supported by  histological  examinations. 

Second:  Reports  of  ossific  processes  developing  in  struc- 
tures of  the  eye  which  today  we  are  confident  do  not  occur,  such 
as  the  lens,  vitreous  humor,  ciliary  body,  and  iris.  It  is  to  be 
regretted  that  in  over  one-fourth  of  the  cases  we  have  been  able 
to  collect  from  the  literature  there  is  no  reference  to  histological 
examination,  and  that  in  over  one-half  of  the  cases  reported 
nothing  is  said  regarding  the  mode  of  development  of  the  bone. 

Pagenstecker  in  i860  was  probably  the  first  to  write  fully 
upon  this  subject.  Since  then  Knapp  in  1871,  Alt  in  1877,  ^"^ 
Goldzieher  in  1880,  have  discussed  the  subject  very  thoroughly. 
Berthold  (1871),  Schiess-Gemuseus  (1873),  Hoene  (1882),  Fon- 
tan  (1883),  Ried  (1892),  and  Webster  (1901),  have  also  touched 
upon  the  mode  of  bone  formation  in  the  cases  they  reported. 

The  reports  of  forty-nine  cases  have  been  collected  froip  the 
literature,  and  of  these  in  only  thirty-eight  is  there  more  or  less 
satisfactory   description    of   the   histological   appearances.     To 
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these  we  wish  to  add  four  more  cases,  making  forty-two  cases 
in  all  in  which  the  diagnosis  was  substantiated  by  microscopical 
examination. 

It  can  scarcely  be  credited,  however,  that  this  condition  is 
not  of  more  frequent  occurrence  than  the  literature  of  the  subject 
would  seem  to  indicate,  for  the  four  cases  here  reported  all 
occurred  in  Lakeside  Hospital  service  in  less  than  one  year. 

Case  I.  'Summary. 

I.  Clinical.  Phthisis  bulbi,  result  of  injury;  sympathetic 
irritation,  tenderness  of  blind  eye. 

II.  Pathological.  Chronic  panophthalmitis,  with  ossifica- 
tion of  the  organized  inflammatory  exudate  posterior  to  the  lens. 
Detached  and  degenerated  retina.  Atrophied  and  calcareous 
lens.  Detachment  of  the  choroid  and  of  the  posterior  portion 
of  the  ciliary  body  from  the  sclera. 

CLINICAL   HISTORY.  ' 

J.  K.,  male,  aet.  25  years.  Was  admitted  to  Lakeside  Hos- 
pital August  28,  1901,  giving  the  following  history:  Eighteen 
years  previously  the  patient  accidentally  stuck  the  point  of  a 
pair  of  scissors  into  the  right  eye,  producing  a  serious  wound, 
leading  to  contraction  of  the  eyeball,  a  phthisical  bulb.  There 
had  been  no  trouble  with  the  eye  until  in  the  spring  of  1901, 
when  it  became  somevvhat  painful  and  teared  considerably.  The 
left  eye  had  shown  a  tendency  to  tear  with  some  discomfort  in 
the  cold  weather  during  two  or  three  winters  previously.  For 
a  month  before  entering  the  hospital  there  had  been  more  than 
usual  tearing  of  his  sound  eye,  with  considerable  pain  at  times. 
For  this  he  went  to  the  Eye  Dispensary  at  Lakeside  Hospital, 
where,  under  treatment,  the  discomfort  had  largely  disappeared. 
The  injured  eye  had  been  somewhat  painful  for  several  months, 
the  pain  being  of  a  sharp,  shooting  character,  and  as  the  irrita- 
tion of  the  eye  did  not  subside  under  treatment  he  was  referred 
to  the  house  for  enucleation.  Examination  showed  the  right 
eye  much  smaller  than  the  left,  the  tension  diminished,  the  cornea 
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entirely  opaque,  with  a  transverse  scar  across  its  center,  the  re- 
sult of  the  old  injury,  considerable  conjunctival  reddening,  tender- 
ness on  pressure,  etc.  The  eye  continued  to  increase  in  irrita- 
bility until  on  August  31st,  when,  under  general  anaesthesia,  the 
eyeball  was  enucleated.  The  patient  made  an  uninterrupted 
recovery  and  was  discharged  from  the  hospital  on  September  7th. 
The  eyeball  was  referred  to  the  pathological  department  for 
examination. 

DESCRIPTION    OF    EYE. 

The  eye  is  about  half  its  natural  size,  irregular  in  shape,  and 
has  its  greatest  diameter  transversely.  The  cornea  is  greatly 
shrunken  and  opaque,  and  yellowish  white  in  color.  On  palpa- 
tion a  hard  tumor  mass  is  felt  in  the  interior  of  the  eve.  A 
median  antero-posterior  section  reveals  the  sclera  considerably 
thickened,  especially  posteriorly,  where  it  is  2  mm.,  thick,  about 
twice  that  in  the  normal  eve.  The  inner  surface  of  the  sclera 
is  yellowish  v/hite  in  color,  and  in  no  place  does  any  pigment 
layer  appear  to  be  present.  An  irregularly  oval  mass  of  bone- 
like consistency  occupies  about  one-half  of  the  interior  of  the 
eye.  It  is  attached  anteriorly  in  a  position  corresponding  to 
the  posterior  surface  of  the  cornea,  the  free  portion  being  of  a 
brownish  black  color.  This  mass  measures  19x12x10  mm., 
its  greatest  diameter  being  transversely,  and  least  antero-pos- 
teriorly.  The  cut  surface  of  the  mass  shows  a  lamellated  struc- 
ture closely  resembling  that  of  bone,  and  at  its  posterior  portion 
there  is  a  small  irregularly  round  cavity  about  4  mm.  in  diameter. 
The  iris  is  apparently  present  between  the  mass  and  the  posterior 
corneal  surface,  these  three  structures  being  intimately  adherent, 
obliterating  the  anterior  chamber.  The  pigment  layer  is  very 
evidently  attached  to  the  outside  of  the  mass  for  a  space  of  about 
3  mm.  beyond  its  attachment  to  the  eyeball,  and  then  rather 
abruptly  becomes  thinned  and  merges  into  the  brownish  black 
covering  of  the  free  portion  of  the  mass.  The  lens  cannot  be 
made  out.  The  remaining  portion  of  the  eye,  which  formerly 
had  been  filled  with  vitreous  humor,  contained  a  dirty  looking 
sero-purulent  material  when  the  eye  was  removed.    A  delicate 
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slightly  funnel-shaped  mass  of  tissue  its  base  anteriorly,  ex- 
tends from  the  region  of  the  optic  nerve  to  the  posterior  portion 
of  the  tumor  mass,  evidently  the  remains  of  the  detached  retina. 
Microscopically  the  whole  eye  shows  evidences  of  an  old  inflam- 
mation. The  sclera  is  greatly  thickened,  especially  posteriorly. 
The  cornea  shows  marked  change.  The  corneal  epithelium  is 
thinned  in  some  places  and  in  others  is  entirely  absent.  There 
are  no  evidences  of  recent  inflammation,  however.  The  sub- 
stantia propria  is  almost  entirely  replaced  by  ordinary  fibrous 
tissue  like  that  of  the  sclera.  The  lamellated  structure  and  the 
nuclei  of  the  cells  are  either  lost  or  very  indistinct.  One  small 
area  alone  shows  a  dense  homogeneous  structure,  with  lacunae 
containing  stellate  corpuscles,  resembling  normal  corneal  tissue. 
The  inner  surface  of  the  cornea  stains  more  deeply  than  the  rest, 
but  the  cell  structure  of  the  endothelial  lining  is  entirely  lost. 
The  iris  is  adherent  to  the  posterior  surface  of  the  cornea 
throughout  almost  its  entire  length,  obliterating  the  anterior 
chamber.  The  iris  and  ciliary  bodies  are  somewhat  atrophied 
and  congested.  The  choroid  and  the  lower  portion  of  the  ciliary 
body  is  detached  from  the  inner  surface  of  the  sclera  and  forms 
a  covering  to  the  surface  of  the  tumor  mass.  Here  and  there 
portions  of  choroidal  tissue  are  included  in  the  tumor  mass.  It 
is  very  unevenly  distributed  over  the  tumor  and  in  some  places 
greatly  thinned.  The  retinal  tissue  seems  to  have  entirely  dis- 
appeared. Just  posterior  to  the  iris  is  a  zone,  apparently  the 
result  of  a  fibrinous  exudate.  This  zone  is  composed  of  delicate 
fibrinous  strands  and  contains  no  cellular  elements  or  blood 
vessels,  and  is  of  moderatelv  loose  structure.  In  the  center  of 
this  tissue  is  an  irregular  mass  of  dense  calcareous  tissue  stain- 
ing very  dark  blue.  It  is  lens-shaped  and  evidently  the  remains 
of  an  atrophied  calcareous  lens.  Posterior  to  this  loose  fibrinous 
layer  is  another  or  denser  structure  extending  almost  directly 
across  the  eye  from  the  region  just  back  of  the  ciliary  body. 
This  layer  consists  of  interlacing  fibrillae  supporting  connective 
tissue  cells.  The  nuclei  of  these  cells  are  rather  irregular  in 
size,  and  a  number  of  round  cells  are  scattered  diffusely  through- 
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out  this  tissue.  A  few  plasma  cells  are.  seen.  This  tissue  is 
quite  vascular.  Many  of  the  arteries  show  a  well  marked  ob- 
literating  endarteritis  and  their  coats  show  marked  hvaHne  de- 
generation  involving  especially  the  media.  The  posterior  por- 
tion of  this  layer  is  in  contact  with  the  bone  and  is  denser  than 
the  rest  of  the  layer  and  contains  fewer  cellular  elements.  There 
is  a  considerable  amount  of  choroidal  pigment  here  and  there 
through  this  area.  The  osseous  portion  of  the  tumor  is  made 
up  of  normal  spongy  bone.-  The  Haversian  canals  are  of  good 
size  and  contain  blood  vessels  and  fat  tissue.  The  lacunse  con- 
tain typical  stellate  bone  corpuscles.  A  few  osteoclasts  are  to 
be  seen.  In  a  few  places  metaplasia  of  fibrous  tissue  into  bone 
can  be  readily  traced,  the  fibrous  tissue  becoming  denser  and 
less  cellular  as  it  approaches  the  fully  developed  bone.  This 
dense  tissue  is  largely  composed  of  a  homogeneous  finely  fibril- 
lated  matrix,  hyaline  in  character,  which  here  and  there  encloses 
spindle  and  stellate  cells.      No  cartilage  is  seen. 

Case  II.    Summary. 

I.  Clinical.     Phthisis  bulbi.     Result  of  old  injury.   . 

II.  Pathological.  Chronic  panophthalmitis,  with  ossifica- 
tion of  the  organized  inflammatory  exudate  from  the  chorio 
capillaris  and  partial  ossification  of  the  septum.  Detached  retina. 
Partly  calcareous  lens. 

CLINICAL   HISTORY. 

L.  B.,  female,  aet.  17  years.  Was  admitted  to  Lakeside  Hos- 
pital May  I,  1902,  giving  the  following  history :  When  she  was 
one  year  old  the  left  eye  was  injured  by  being  struck  with  a  gun- 
cap,  after  which  the  eye  was  greatly  inflamed  and  very  painful. 
The  eye  was  left  in  a  phthisical  condition  with  a  large  scar  in- 
volving the  central  portion  of  the  cornea.  The  eye  has  never 
given  her  any  trouble  since  healing  after  the  injury,  nor  has 
there  been  any  evidence  of  sympathetic  irritation.  The  patient 
desired  the  removal  of  the  eye  on  account  of  its  appearance,  so 
that  she  might  use  an  artificial  eye.     Under  general  anaesthesia 
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on  May  2d  the  eyeball  was  removed.    Recovery  was  uninter- 
rupted and  the  patient  was  discharged  on  May  15th. 

DESCRIPTION    OF    EYE. 

The  eye  is  about  half  the  normal  size,  irregular  and  some- 
what cubical  in  shape.  The  cornea  is  opaque.  On  palpation 
the  whole  posterior  half  of  the  eye  is  of  bone-like  hardness. 
An  equatorial  section  of  the  eye  reveals  the  sclera  considerably 
thickened,  the  retina  detached,  except  at  the  optic  nerve  and  era 
serrata,  giving  it  a  funnel-shaped  appearance.  The  anterior 
chamber  is  obliterated  and  the  iris  and  remains  of  the  lens  lie  in 
close  contact  with  the  cornea.  '  The  choroid  lies  in  its  normal 
position  in  apposition  with  the  sclera,  and  just  internal  to  the 
former  there  is  a  shell  of  bone-like  hardness.  This  shell  is  un- 
equally distributed  over  the  interior  of  the  choroid,  extending 
about  to  the  equator  of  the  eye  on  one  side,  and  on  the  other  it 
extends  forward  to  the  region  just  posterior  to  the  lens  and 
seems  to  extend  for  a  short  distance  into  the  septum  formed  by 
an  organized  exudate  just  posterior  to  the  lens.  This  hard  plate 
is  not  of  uniform  thickness,  but  has  a  very  nodular  appearance, 
in  a  few  places  being  over  3  mm.  thick,  though  most  of  it  is  i 
to  2  mm.  thick.  A  small  hole  in  the  bonv  shell  is  seen  where 
the  retina  passes  through,  and  is  attached  about  the  optic  nerve. 
About  one-half  of  the  remaining  interior  of  the  eye  is  filled  with 
a  soft  cream-colored  tissue.  Microscopically  the  corneal  epithe- 
lium is  somewhat  irregular  in  width,  and  in  a  few  places  is  ab- 
sent or  the  cell  structure  lost.  The  substantia  propria  shows  a 
slight  round  cell  infiltration  in  places,  and  here  and  there  a 
few  blood  vessels  are  seen.  The  cell  structure  of  the  endothelial 
lining  is  entirely  lost.  The  sclera  is  greatly  thickened,  es- 
pecially posteriorly,  and  there  is  some  round  celled  infiltration 
in  places.  The  iris  and  ciliary  bodies  show  a  diffuse  round  cell 
infiltration  with  some  increase  of  the  cellular  elements.  The 
lens  is  fibrous  with  a  zone  of  calcareous  material  about  it.  The 
choroid  is  greatly  thickened  and  congested,  and  shows  a  slight 
diflfuse  round  cell  infiltration,  with  an  increase  of  the  normal 
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cellular  elements.  Just  internal  to  the  choroid  and  apparently 
involving  its  inner  layers  is  a  tissue  having  a  delicate  fibrillated 
structure,  supporting  spindle  and  stellate  cells,  apparently  a  deli- 
cate fibrous  tissue.  In  this  tissue  there  is  a  shell  of  true  bone 
with  typical  bone  corpuscles  in  lacunae  connected  by  canaliculi. 
Here  and  there  are  small  canals  apparently  rudimentary  Haver- 
sian systems  containing  blood  vessels  and  fat  tissue.  Internal 
to  this  layer  is  a  portion  of  the  retina  in  situ,  though  it  is  de- 
tached in  most  of  the  section  and  occupies  the  center  of  the 
vitreous  chamber.  The  layer  of  rods  and  cones  and  ganglion 
cells  seems  to  have  entirely  disappeared.  The  nuclear  and 
reticular  layers  are  more  or  less  intact  and  can  be  traced  in  a 
large  part  of  the  section.  The  nuclear  and  reticular  layers  are 
greatly  thickened,  and  there  is  a  marked  proliferation  of  the 
cellular  elements  of  the  nuclear  layer  throughout  the  section. 
Just  posterior  to  the  lens  a  mass  of  tissue  extendi  across  the 
eye  from  the  region  just  posterior  to  the  ciliary  body.  It  is  a 
direct  continuation  of  the  tissue  just  internal  to  the  choroid  in 
which  the  ossification  has  taken  place  and  is  identical  structur- 
ally. Here  and  there  throughout  the  section  are  areas  of  tissue 
situated  between  the  bone  and  the  loose  fibrous  tissue  which 
demonstrate  the  metaplasia  clearly.  The  loose  connective 
tissue  gradually  becomes  denser  as  it  approaches  the  bone.  The 
cellular  elements  become  scattered  and  few  in  number,  due  to 
an  increase  in  the  interstitial  tissue.  This  tissue  becomes  very 
dense  and  hyaline  in  character,  with  a  delicate  fibrillated  structure 
enclosing  here  and  there  the  stellate  connective  tissue  cells.  In 
places  the  branches  of  the  cells  may  be  seen  invading  the  homo- 
geneous matrix,  and  the  whole  picture  resembles  that  of  true  bone 
with  its  bone  corpuscles  and  canaliculi  except  for  the  deposition 
of  lime  salts. 

Case  III.    Summary. 

I.  Clinical.     Phthisis  bulbi.     Result  of  old  injury.     Sym- 
pathetic irritation. 

II.  Pathological.     Chronic  panophthalmitis,  with   ossifica- 
tion  of  the  organized  choroidal  exudate  forming  a  partial  shell 
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of  bone.     Septum  not  ossified.     Detached  retina.     Calcareous 
lens  surrounded  by  organized  inflammatory  exudate. 

CLINICAL  HISTORY. 

S.  D.,  female,  aet.  39  years.    Was  admitted  to  Lakeside  Hos- 
pital May  22,  1902.     She  g^ve  the  history  that  at  three  years  of 
age  she  was  struck  in  the  left  eye  with  a  stick,  since  which  time 
she  had  been  unable  to  see  with  it.     From  the  history  it  would 
seem  that  the  right  eye  must  have  had  some  sympathetic  irrita- 
tion afterward,  as  she  states  that  for  several  weeks  succeeding 
the  injury  she  was  unable  to  see  anything  clearly  with  it.     The 
vision  in  the  right  eye  improved  slightly,  so  that  at  eight  years 
of  age  she  thought  she  was  as  well  as  ever.     Until  six  or  seven 
weeks  before  entering  the  hospital  she  had  had  no  trouble  since 
eight  years  of  age.    At  this  time  she  was  attacked  with  a  sharp 
pain  in  the  rfght  eye,  with  dimness  of  vision,  which  was  continu- 
ous up  to  the  time  of  admission  to  the  hospital.     Examination 
at  the  time  of  admission  gave  the  following  result:     O.  D.  V.= 
6/18-2.    There  was  some  redness  of  the  conjunctiva  of  O.  D., 
but     no     tenderness     on     pressure.    T.=n.     Ophthalmoscope 
showed  the  pupil  of  O.  D.  good  size,  responding  promptly  to 
light,  fundus  somewhat  hazy,  so  that  the  details  were  made  out 
with  great  difficulty,  but  apparently  no  marked  pathological 
changes.     The  left  eye  showed  a  phthisical  bulb,  sensitive  on 
pressure,  with  a  hard  feeling  as  though  a  calcareous  deposit  ex- 
isted.   The  patient  was  sent  to  the  hospital  for  enucleation. 
This  was  done  on  the  afternoon  of  May  22d.    The  patient  made 
an  uninterrupted  recovery  and  was  dismissed  from  the  hospital 
on  June  2d. 

On  June  12th  an  examination  of  the  right  eye  was  made,  the 
vision  being  slightly  subnormal.  With  a — 1.50  Ds.  it  was 
6/12. 

DESCRIPTION    OF    EYE. 

ITie  eye  is  about  half  the  normal  size,  and  somewhat  irregu- 
lar in  shape.  The  cornea  is  opaque.  On  palpation  the  posterior 
third  of  the  eye  is  of  bone-like  hardness.    A  median  antero-pos- 
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terior  section  reveals  the  sclera  somewhat  thickened  posteriorly. 
The  anterior  chamber  is  obliterated,  the  iris  lying  in  close  con- 
tact with  the  cornea.  The  lens  is  hard  and  apparently  calcareous, 
lying  just  behind  the  iris.  Just  inside  the  choroid,  which  was  in 
normal  position,  is  a  hard  shell  lining  about  a  third  of  the  pos- 
terior portion  of  the  eye  about  the  optic  nerve.  This  shell  is  of 
fairly  uniform  thickness,  being  about  i  mm.  thick  throughout. 
A  small  aperture  exists  about  the  middle  of  this  bony  plate, 
where  the  retina  passes  through  and  is  attached  posteriorly  about 
the  optic  nerve.  The  retina  is  detached  except  in  the  region 
of  the  optic  nerve  and  the  ora  serrata.  A  portion  of  the  vitreous 
chamber  is  filled  with  an  organized  exudate  which  is  most  marked 
anteriorly  just  posterior  to  the  lens,  where  it  extends  across  the 
eye  like  a  septum,  being  attached  laterally  to  the  choroid  just 
posterior  to  the  ciUary  body.  Microscopically  the  corneal  epithe- 
lium is  lost  in  places.  The  substantia  propria  is  almost  entirely 
replaced  by  ordinary  fibrous  tissue.  The  endothelial  lining  is 
lost.  The  iris  is  adherent  to  the  posterior  surface  of  the  cornea. 
Here  and  there  is  a  well  marked  fibrous  tissue,  thickening, 
though  the  greater  part  of  the  iris  is  atrophied.  The  remains  of 
the  lens  consists  of  an  atrophied  and  calcareous  shell  which  lies 
just  posterior  to  the  iris  in  a  delicate  tissue  of  fibrillated  structure 
containing  a  few  connective  tissue  cells.  The  ciliary  body  is 
negative.  The  outer  layer  of  the  choroid  is  very  vascular  and 
thickened  in  places.  On  the  inner  surface  of  the  choroid  is  a 
layer  of  tissue  similar  to  that  described  about  the  lens.  This 
tissue  covers  the  whole  surface  of  the  choroid  in  a  moderately 
thin  layer,  and  extends  across  the  eye  posterior  to  the  lens  as 
noted  above.  Posteriorly  about  the  optic  nerve  and  extending 
over  about  half  the  eye  is  a  shell  of  bone  lying  in  this  tissue. 
This  shell  occupies  nearly  all  of  the  delicate  tissue  previously 
spoken  of.  This  bone  is  intersected  by  numerous  Haversian 
canals  containing  blood  vessels  and  fat  tissue.  The  lacunre  and 
canaliculi  have  a  somewhat  definite  concentric  arrangement. 
Near  the  extremity  of  this  bony  shell  the  process  of  ossification 
is  readily  traced.  The  denser  tissue  with  its  delicately  fibrillated 
structure  is  in  places  somewhat  granular  looking,  always  inter- 
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vening  between  the  completely  formed    bone    and    the    loose 
fibrous  tissue. 

Case  IV.    Summary. 

I.  Clinical.  Phthisis  bulbi.  Result  of  injury.  Recurring 
attacks  of  inflammation. 

II.  Pathological.  Chronic  panophthalmitis,  with  osseous 
masses  in  the  organized  choroidal  exudate.  Retina  and  lens 
have  disappeared.  Osteoid  looking  tissue  at  the  base  of  several 
ciliary  processes. 

CLINICAL  HISTORY. 

Male,  aet.  47.  Injured  O.  S.  three  years  ago.  Eye  sight- 
less and  he  has  had  recurring  attacks  of  inflammation  in  it  at 
times  since  the  injury.     No  symptoms  of  sympathetic  irritation. 

DESCRIPTION    OF    EYE. 

The  eye  is  not  half  the  normal  size.  Very  irregular  in  shape 
and  flattened  antero-posteriorly.  The  cornea  is  opaque.  On 
palpation  the  posterior  portion  of  the  eye  is  of  bone-like  hard- 
ness. A  median  antero-posterior  section  reveals  a  greatly 
thickened  sclera,  especially  posteriorly.  The  anterior  chamber 
is  obliterated.  The  iris  is  in  close  contact  with  the  cornea,  and 
just  posterior  is  the  shrunken  lens,  which  appears  calcareous. 
The  choroid  is  in  the  normal  position,  and  just  internal  to  it  is  a 
layer  of  soft  tissue  in  which  is  a  small  shell  of  extremely  dense 
substance  almost  i  cm.  in  diameter.  The  eye  is  so  shrunken 
that  the  vitreous  chamber  is  very  small  and  almost  entirely  filled 
by  this  soft  tissue.  A  mass  of  this  tissue  projects  through  the 
vitreous  chamber,  forming  a  septum  just  posterior  to  the  lens 
from  the  region  just  behind  the  ciliary  body.  This  septum  be- 
comes rapidly  thinned  toward  the  center  of  the  eye,  being 
broadest  at  its  attachment  in  the  ciliary  region.  No  retina  made 
out.  Microscopically  the  corneal  epithelium  is  lost  in  places. 
The  substantia  propria  is  entirely  replaced  by  ordinary  fibrous 
tissue  with  well  marked  round  cell  infiltration  in  places.  The 
endothelial  lining  is  lost  in  places,  the  cells  proliferated  in  others. 
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The  sclera  is  vascular  and  greatly  thickened  posteriorly.  The 
iris  is  thickened  and  shows  a  diffuse  round 'cell  infiltration.  The 
connective  tissue  cells  are  large  and  abundant.  The  vessels  are 
markedly  congested.  The  iris  is  not  in  close  contact  with  the 
cornea,  but  separated  from  it  by  a  layer  of  structureless  hyaline 
material  which  is  also  seen  on  the  posterior  surface  of  the  iris. 
The  ciliary  bodies  show  congestion  and  round  cell  infiltration. 
Just  at  the  base  of  the  several  ciliary  processes  are  small  areas 
which  are  of  dense  finely  fibrillated  structure,  containing  no 
cells.  The  tissue  stains  deeply  in  eosin  and  gradually  fades  off 
into  a  less  dense  tissue  containing  a  few  cellular  elements,  ap- 
parently stellate  fibrous  tissue  cells,  and  finally  into  the  ordi- 
nary tissue  of  the  ciliary  body.  The  appearance  is  strikingly 
that  of  osteoid  tissue,  though  no  osteoblasts  were  found.  No 
lens  seen.  The  ciliary  body  has  evidently  been  the  seat  of  an 
exudate  which  has  organized  and  which  extends  across  the  eye 
as  a  fibrous  septum  and  is  a  direct  continuation  of  an  organized 
exudate  evidently  taking  place  from  the  choroid.  The  outer 
layer  of  the  choroid  is  slightly  detached  from  the  sclera  in 
places.  It  shows  well  marked  congestion  and  a  diffuse  round 
celled  infiltration,  and  is  atrophied  in  places.  In  apposition  with 
the  choroid  and  apparently  involving  the  chorio  capillaris  is  an 
organized  exudate  which  was  spoken  of  before.  This  tissue 
consists  of  a  mesh-work  of  fibrillae  supporting  fairly  numerous 
spindle  and  stellate  connective  tissue  cells.  Round  cells  are 
also  scattered  diffusely  throughout  this  tissue.  Here  and  there 
are  areas,  denser  in  character,  of  delicately  fibrillated  structure 
supporting  only  a  few  cells  of  the  stellate  connective  tissue 
variety,  which  in  favorable  places  are  seen  to  grow  gradually 
denser  and  fade  mto  well  formed  bone.  The  stellate  connective 
tissue  cells  with  their  branches  ver}'  evidently  become  bone 
corpuscles  in  lacunae  with  their  canilicula.  Still  other  portions 
of  this  section  show  areas  of  completely  formed  bone  surround- 
ing portions  of  loose  connective  tissue  containing  large  blood 
vessels.     In  others  the  blood    vessels    are    surrounded    bv    fat 

m 

tissue,  as  in  Haversian  canals.  In  very  few  places  do  we  see 
blood  vessels  coming  in  close  contact  with  the  new  bone  forma- 
tion, but  they  are  always  surrounded  by  a  loose  connective  or 
fat  tissue.    No  traces  of  the  retina  are  seen. 
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35  years 
23  years 


'  Female 


O.  S.    Malignant  tumor  of  iris  and  Injury 
choroid.    Iridectomy  done.    Sub-> 
sequent  enucleation  I 

O.  D.     Recurring  attacks  of  inflam-  Injury 
mation  and  tenderness  ^       { 

Blind.    Choroiditis.    Severe  pain    .Injury 


I 

,.17  years 


14  years 


Yes 
Yes 
Yes 

Yes 

Yet 


O   D.     Phthisis  bulbi.     Eye  pain* 
ful.     Irido-cyclitis 
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OSSIFICATION  OF  THE  CHOROID. 

OSSIFIC  GROWTHS  IN  THE  EYE. 


Character  of  New 
Growth  — 
M  acroscopkaUy . 


Tumor,  i  c.  m.  in 
diameter.  Hard 
masaes  on  outside 


Character  of  New  Growth 
—  UistologicaJly. 


Development  of  Bone. 


Other  Pathologicad  Conditions. 


V 

3 


Complete  shell 


Complete  shell.  Sep- 
tum not  ossified 


Septum  ossified. 
KinK  felt,  i^  m. 
m.  Broad 


Partial  shell ;  also 
small  tumor  in  sep- 
tum 


Spindle-celled  sarcoma  and 

small  masaes  of  true  bone. 

with  characteristic   bone 

corpuscles   and    lamellar 
I    systems  I  ^       ^  ' 

Normal  bone  tissue  which  In  connective  tissue  consisting  of  Posterior  synechia 
I    contained  marrow  spaces     meshwork    containing   necrotic, 

filled  with  large  fat  cells       cells  and  leucocytes 
True  bone  with  concentric  No  cartilage  or  membrane.    Soft 

aurangement  of  bone  cor-     layer  of  delicate  connective  tis- 

puacles     about    nutrient     sue   fibres  and   round    cells  — 

canals  abundant  —  lying    within    the 

bony  shell  and  contined  across 
the  eye  posterior  to  the  lens 
True     bone     in    different  Different  stages  of  ossification  seen 

stages    of    ossification     in  tissues  of  the  septum,  corn- 


Posterior  synechia.    Calcareous 
and    fibroid   lens.     Slight    fi 
brous  change  of  outer  layer  of 
choroid.    Retina  degenerated 


readily  made  out 


True  bone  in  both  places 


Partial  shell.  Largely  Thin  shell  of  bone 
on  one  side 


posed  of  a  fibrinous  matrix  filled 
with  round,  spindle,  and  stellate 
cells 
Osseous  tumor  lyin^  in  the  soft 
granular-looking  tissue  enclosed' 
by  the  coarcted  retina 

Bone  developed  from  the  material 
exuded  from  the  choroid 


Degenerated  lens.  Retina  shows 
fibrous  change.  Cornea 
opaque 


Complete  shell ;  also  True  bone  formation 
ossification  ojf  sep- 
tum 


Degenerated  and  shrunken  lens. 
iJetached  retina.  Atrophied 
choroid.  ^  Fibroid  degenera- 
tion of  iris 

Detached  retina  with  F.  B.  in 
fibrous  tissue  posterior  to  lens. 
Old  choroiditis 

Detached  retina.  Ciliary  bodies 
and  iris  thickened.  Lens 
shrunken 


Ossification  of  the  inner  layers  of 

the  choroid  and  of  the  fibrous 

I    septum,  following  an  old  irido- 

choroiditis 

Islands  of  bony  tissue  with  Layer  of   new-formed    tissue  on 

bone  corpuscles  i    choroid.     Inflammatory   hyper- 

I    plasia.     New-formed  blood  ves- 
I    sels.     Round  cell  infiltration 
Tumor.   Partial  shell  Melanotic   sarcoma.      Par-  Small  masses  of  bone  lying  in  con-  Degenerated  lens 

>    tial  bony  shell  nective  tissue 


Islands  of  bony  tis- 
sue 


Retina  thin  and  atrophied 


8 


Partial  shell 
Partial  shell 
Partial  shell 
Partial  shell 
Islands  of  bone 
Partial  shell 


Plates  of  bone 

corpuscles 
Bony  tissue 


with  bone Fibrous  lens 


Layer  of  new  formed  bone 


Bone  lying  in  connective  tissue       Retina  absent 


I  Atrophied  choroid  covered  Bone  lying  in  connective  tissue 
I    witn  thin  layer  of  bone 

(True  bone  formation  with , 

bone  corpuscles 


Masses  of  bone 


Small  hard  iumorpro-  True  bone  tissue 
jecting  from  choroid, 

True  bone  formation 


Bone  contained  in  connective  tis- 
sue layer 


10 
II 
12 


in 
16 


Plaque  of  bone 
Complete  shell 

Partial  shell 

Partial  shell 
Islands  of  bone 


Ossification   of  sep- 
tum 


Perfectly  formed  bone  with 
osteoplasts  and  bony  can- 
als and  vascular  channels 

True  bone 


,True  bone  formation 

True  bone  involving  the 
chorio-capillaris  and  ret- 
ina. Both  thickened  and 
changed 

Ossified  septum  with  stel- 
late bone  corpuscles.  Os- 
teoid tissue  extends  into 
lens 


Bone  lying  in  fibrous  tissue 


[Detached  retina.  Vitreous  body  17 
I    transformed  into  fibrous  tissue 
Detached  retina.     Old  inflam-  '^ 
matory  exudate 

Tumor,     probably     malignant.;  W 
Detached  retina 


Calcareous  lens 


20 


Vitreous  liquefied.  Retina  fibrous  ax 
in     places,    proliferating    in 
others 


Metaplasia  of  the  or^nized  exu- 
dates of  the  chorio-capillaries 
and  retina  with  three  stages  of 
ossification  _  ^  |  -( 

Metaplasia  of  cyditic  membrane,, Detached  retina  and  corpus  cili-,2a 
wiiti  three  stages  of  ossification         are.      Obliterated     anterior 

I      chamber.      Iris  adherent  to 
cornea  and  lens 
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TABULATION  OF  CASES  OF  OSSIFIC 


6  « 


»  By  Whom  Reported.,  !:     Si^     Sex. 

Ui  >.   a, 


Reason  for  Removal  of  Eye. 


Etiology. 


Time  Elapft-     ^^ 
ing    " 


33  W.  Goldzieher 


34  Dianoux 


25 


,x88o Atrophied  bulb 

!      '  i 

. i88i  . . . .  Female    Phthisis  buibi 


Di&noox 


36|Hoene 

I 
ay  Hoene 


<i88i Phthisis  boibi 

I        1 

i    ■ 

1882.... O.  D.   Iridectomy.  Subsequent  enu-  Injury 

I  cleation 


281  J.  Fontan 

29'!.  Fontan 

I 

30  J.  Fontan 

31  C.  J.  Kipp 


3a  T.  H.  Wood 


1882 E]^e    enucleated  —  for    sympathetic 

1  I     inflammation.    Lens  removed  at 

previous  operation 


1883  ....  I  I  Eye  removed  after  death 

I               I 
1883. ...I ' 

1883. ...| 


1883  22  I  Male      '  Irido-cyditis.      Had  cataract  unce  No  cause 
I  I     birth 


I1890'  25  I  Female  'O.  S.  Phthisis bulbi.  Neuralgic  pain.  Inflammation  25  years 
I        !        I  Blind.       Following     ophthjumiaj 

neonatorum 


33  T.  H.  Wood 

34  T.  Reid 


35  D.  De  Beck 


1891'  27 
11892    a6 


Female    O.  S.     Inflammation 

Male      .  O.  S.  Gradual  loss  of  sight.  No  pain 


1897I  59   Male 


36  Robert  L.  Randolph,  1900'... 


37 
38 


David  Webster 
David  Webster 


1901    18 


Male 
Male 


O.    S.        Irido  •  cyclo  •  choroiditis. 
Phthisis  bulbi 

Eye  removed  after  death 


Inflammation  5  years 

No  apparent  12  years 

cause  1 


Injury 

Injury 
Injuzy 


2 1  years 


^mxs. 


Yes 
Yes 


Yes 


Yes 


Yes 


3QiMillikin  and  Darby 


O.  D.    Phthisis  bulbi.    Recurring 
'        '  attacks  of  inflammation^ 

1901;  22  'Female    Enucleation  for  sympathetic  inflam-j  Inflammation '20  years 
I        ,  roation.    O.  D.     Blind,  following 

original  inflammation 


Since  ..    .. 

childhood 
15  years  Yes 


Yes 


1902   25 


40  M  illikin  and  Darby     1 902 '  1 7 


Male        Phthisis  bulbi.    Blind 
Female    Phthisis  bulbi.    Blind 


4iiMillikin  and  Darby 


1902,  39 


42  Millikin  and  Darby     igoa    47 


,  Female 
'Male 


Phthisis  bulbi.    Blind 


Injury 
Injury 
Injury 


OS.    Phthisis  bulbi.     Blind.    Re-,  Injury 
curring  attacks  of  inflammation     1 


18  years 
I 
16  years 

36  years 
3  years 


Yes 

No 

Yes 

N;» 


I 
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GROWTHS  IN  THE  EYE.— Continued. 


Character  of  New 

Growth  — 
MacroKopically. 


Character  of  New  Growth  i 
—  Histologically. 


Development  of  Bone.  Other  Pathological  Conditions,  jj 


Bony  shell  occupying  True  bone 
|>osition  of  lens 


Hard   mass  occu^- 

ing  about  one-third 

interior  of  eye        I 
Hard   sheU  oocupy-lTme  bone 

tn|;  region  of  cho-| 

roid  and  cfliary  pro-; 


True  bone   having   osteo- 
plasts in  bony  canals 


Ossification  of  organized  exudate, 
extending  about  lens  from  the 
cyditic  membrane  or  septum 


CJ 


»3 


24 


»S 


Complete  shell  and 
ossification  of  sep- 
tum 

P^tftial  shell 


Bony      lamellae.     formingjBone  lies  in  connective  tissue 
Haversian  canals 


True  bone  formation 


'Attached  to  the  thickened  and  fi* 
,    broos  choroid 


Partial  shell 


Islands  of  bone 


Posterior  synechia.  Cellular  in-  26 
filtration  of  the  sclera.  Cho- 
roid shows  fibroid  thickening 
Choroid  and  iris  atrophied.  Op-  a 7 
tic  nerve  atrophied.  Choroid 
shows  fibrous  thickening  nearl 
and  bony  shell.  Also  thicken- 
ing and  round-celled  infiltra^ 
I     tion  of  sclera 

Compact  plates  of  bone  sep- 28 

arated  here  and  there  by! 
medullary  spaces 
Islands  of  compact  bone      , Contained   in   the    thick  fibrous 29 


Small  masses  of  bone, True  bone 

Complete  shell.    No' Normal  bone 
ossification  of  sep-| 
tum  I 


choroid,  which  had  been  the  seat, 
of  a  fibrinous  exudation  I 

,  Masses  of  bone  contained  in  the 
thickened  and  fibrous  choroid 


30 


Complete  shell 


'True  bone 


Partial  shell 
Partial  shell 

Complete  shell 

Partial  sheU 
Complete  shell 
Partial  sheU 


I  True  bone 


True  bone.  Numerous  la-  Place  of  chorio-capillaris  taken 
cunae  and  canaliculi,  in'  by  an  exudate  containing  spindle 
some  parts  concentrically  cells,  in  the  midst  of  which  the 
arranged  about  rudimen-  osseous  capsule  has  developed 
tary  Haversian  ssrstems 

True  bone 


Posterior  synechia    Calcareous  31 
lens.     Detached  retina.   Cho- 
roid thickened.     Aperture  fot- 
optic  nerve.    Atrophic  iris 

Atrophied  optic  nerve.  Fibrous  3a 
cornea.  Outer  layer  of  cho- 
roid degenerated.  Retina  and 
vitreous  degenerated.  Aper- 
ture for  optic  nerve.  Lens 
absent 

Detached    retiria.      Calcareous  33 
lens  . 

Detached    retina.      Cadcareous  34 
lens 


True  bone 
True  bone 


Optic   nerve    atrophied.      De-  35 
tached  retina.    Lens  atrophic. 
Aperture  for  optic  nerve 

36 


Resembles  cancellous  tissue  Tissue  about  bone  contains  numer- 
of  true  bone  with  its  con-i  ous  leucocytes.  No  choroidal 
centric  lamellae  amd  ir-  vessels,  except  in  deepter  parts, 
regularly  formed  Haver-  where  there  is  choroidal  pig- 
sian  canals  I    ment    ^  ^  I 

Hard  mass  in  septum  True  bone  with  bone  cor-. Metaplasia  of  fibrous  tissue  into 

I    pnscles  in  lacunae  and  Ha-     bone  I 

versiam  canals 

Same  Saune 


Complete  shell  with 
partial  ossification 
of  septum 

Septum  not  ossified. 
Partial  shell 

Bony  masses 


37 


Cornea   thickened.     Deep   an- 38 
tenor  chamber.    Atrophic  cil- 
iary body.    Calcareous  lens.j 
Detached  retina  | 

Detached   j-etina. 
lens 

Detached    retina, 
lens 


Calcareous  39 

I 

Calcareous' 40 


Same 
Same 


Same.    Tissue  similar  to  that  ofi 

the  septum  surrounds  lens        I 

Same.  Osteoid-Iooking  tissue  at  the 

I    base  of  several  ciliary  processes 


Detached    retina. 

lens 
Retina  and  lens  absent 


Calcareous,4x 

I 

4a 


« 
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ETIOLOGY. 

Age.  After  childhood,  age  seems  to  have  Httle  or  no  in- 
fluence in  the  development  of  bone  in  the  eye.  In  25  instances 
m  which  the  age  was  given  the  ages  ranged  from  16  to  59  years. 

Sex,  Although  twice  as  many  males  have  been  reported  as 
females  it  seems  highly  probable  that  this  factor  is  of  little  etio- 
logical importance. 

Previous  Inttonimation.  In  29  cases  in  which  there  were  defi- 
nite statements  regarding  this  factor  there  was  no  inflammation 
in  two  eyes,  but  both  had  been  blind  for  over  ten  years.  In  the 
other  27  cases  16  gave  a  history  of  injury  a  number  of  years  pre- 
vious to  the  enucleation.  The  other  nine  cases  gave  history  of 
inflammation  coming  on  insidiously  in  the  eye  several  years  be- 
fore enucleation. 

The  Time  Elapsing  since  the  Primary  Lesion.  Data  were  given 
in  24  cases.  No  cases  of  ossification  reported  are  in  less  than 
tliree  years  after  primary  inflammation  of  the  eye.  Four  out  of 
24  cases  reported  under  ten  years.  The  eye  affected  was  desig- 
nated in  21  cases  showing  8  right  and  13  left  eyes. 

Phthisis  bulbi  was  noted  as  being  a  prominent  characteristic 
in  22  cases.  Blindness  noted  in  11  cases.  Pain  in  enucleated 
eye,  10.  No  pain  reported  in  2.  -Sympathetic  irritation  was  re- 
corded in  22  cases,  and  was  usually  one  of  the  most  potent  reasons 
for  enucleation.  The  absence  of  sympathetic  irritation  was  re- 
corded in  2  cases. 

Other  Pathological  Conditions.  The  frequency  with  which  cer- 
tain other  pathological  conditions  were  found  in  these  eyes  con- 
taining  bone  deserves  to  be  noted.  In  21  out  of  the  42  cases  the 
retina  was  reported  as  degenerated  and  usually  detached. 
Atrophy  and  degeneration  of  the  lens  recorded  in  seventeen 
cases. 

Reasons  for  Enucleation.  As  was  stated  above,  22  cases  were 
reported  as  having  had  sympathetic  irritation,  and  this  was  by  far 
the  most  important  indication  for  removal.  In  8  other  cases 
enucleation  was  practiced  on  account  of  recurring  attacks  of  in- 
flammation and  pain.     Two  eyes  were  removed  on  account  of 


v' 
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melanotic  sarcoma  of  the  choroid,  and  bone  masses  were  foimd 
on  the  periphery  of  the  sarcoma.  One  eye  was  removed  after 
death.    The  cause  for  rempval  of  9  other  eyes  is  not  recorded. 

Position  of  Bone  Mass.  •  Recorded  in  42  cases.  By  far  the 
greater  number  of  cases  (27)  report  specimens  containing  a  par- 
tial shell  of  bone  or  masses  or  islands  of  bone  just  internal  to 
the  choroid.  In  11  cases  the  shells  of  bone  were  said  to  com- 
pletely cover  the  internal  surface  of  the  choroid. 

The  septum  or  ciliary  membrane  alone  was  reported  as  ossi- 
fied in  3  cases.  In  4  other  instances  the  septum  showed  ossifica- 
tion in  connection  with  choroidal  ossification.  Ossification  was 
found  in  the  exact  region  of  the  lens  in  one  instance. 

Besides  these  cases  Pagenstecher  has  described  bone  at  the 
base  of  the  retinal  funnel.  Berthold  described  bone  at  the  pos- 
terior surface  of  the  iris.  Shiess  describes  ossification  in  the 
retina.  Schiess-Gemuseus  speaks  of  ossification  in  the  con- 
nective tissue  common  to  both  the  retina  and  choroid.  Gold- 
zieher  reports  a  case  of  ossification  of  the  septum  with  the  osteoid 
tissue  invading  the  posterior  surface  of  the  fibrous  lens. 

Formation  of  Bone.  Twenty-five  of  the  42  cases  reported  de- 
scribed the  bone  as  lying  in  and  developing  from  a  loose  fibrous 
tissue  which  is  evidently  the  result  of  an  organized  exudate  in 
the  interior  of  the  eye.  No  author  as  far  as  we  can  learn  has 
ever  recorded  the  presence  of  cartilage  in  the  eye. 

Knapp  in  1 87 1,  in  discussing  the  formation  of  bone  in  the  eye, 
said  that  true  ossification  has  never  been  demonstrated  in  the 
crystalline  lens,  retina,  cornea,  iris,  or  vitreous  body,  but  has 
only  been  found  in  exudations  from  the  choroid.  The  abrupt 
termination  of  the  osseous  capsule  at  the  ora  serrata  makes  it 
probable,  in  his  opinion,  that  the  chorio-capillaris  are  essential 
in  the  production  of  osseous  deposits,  on  account  of  its  rich 
blood  supply.  Subsequent  inquiry  strengthened  his  views. 
Knapp  further  stated  that  the  formation  of  bone  in  the  eye  is  a 
consequence  and  a  final  stage  of  a  plastic  inflammation  of  the 
capillary  layer  of  the  choroid.  He  described  the  exudate  as 
investing  the  inner  surface  of  the  choroid  and  continuing  in  the 
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form  of  a  transverse  septum  through  the  anterior  part  of  the 
vitreous  humor  behind  the  ciliary  body  and  crystalline  lens. 
Knapp's  descriptions  are  clear  cut  and  accurate,  and  much  of  his 
interpretation  of  the  process  might  have  been  written  at  the 
present  time.  During  the  next  few  years  several  cases  were  re- 
ported by  such  able  men  as  Pagenstecher,  Berthold,  Schiess, 
Schiess-Gemuseus,  Alt,  and  Goldzieher  on  bone  developing  in 
exudations  other  than  those  derived  from  the  choroid.  These 
cases  prove  conclusively  that  ossification  may  occur  in  the 
fibrous  tissue  of  organized  exudates  in  the  retina  and  uveal  tracts, 
or  that  such  an  exudate  originating  in  the  choroid  and  invading: 
other  tissues  such  as  the  retina  may  ossify.  Now  the  essential 
factor  necessary  for  ossification  is  a  new  formed  vascular  con- 
nective tissue.  These  conditions  are  best  met  in  organized 
exudate  from  the  uveal  tract,  the  vascular  tunic  of  the  eye.  The 
few  cases  reported  as  involving  the  retina  can  be  explained  by 
the  involvement  of  that  organ  in  the  original  inflammation  from 
the  neighboring  choroid.  Or  we  might  call  it  an  ossification  of 
an  organized  choroidal  exudate  which  had  invaded  the  other 
tissues.  The  ossification  about  a  lens  may  be  explained  in  a 
similar  way.  The  inflammatory  exudate  which  forms  a  septum 
by  extending  across  the  eye  posterior  to  the  lens,  may  in  some 
instances  extend  about  the  lens  or  even  penetrate  the  lens  sub- 
stance and  finally  may  become  organized  and  then  ossify. 
Knapp  considered  this  septum  as  a  portion  of  the  choroidal 
exudate,  but  Goldzieher  speaks  of  it  as  a  '*  cyclitic  membrane." 
The  fact  remains  that  ossification  occurs  in  organized  exudates 
from  the  internal  structures  of  the  eye  and  not  in  the  stroma  of 
an  inflamed  structure.  No  particles  of  bone  have  ever  been 
demonstrated  in  the  stroma  of  the  choroid,  ciliary  body,  or  iris. 
Ossification  has  never  been  observed  in  the  cornea,  as  the  con- 
ditions there  are  entirely  unfavorable  to  bone  formation.  That 
the  inflammatory  exudate  from  the  choroid  is  not  the  only  tissue 
in  the  eye  capable  of  undergoing  ossification  was  demonstrated 
by  Alt  in  1871,  when  he  discovered  ossific  processes  as  having 
taken  place  in  the   colloid   excrescences   of  the  lamina  vitrea 


MiLLiKiN  AND  Darby  :    Ossificatioti  of  the  Choroid,      19 

choroidiae.  Goldzieher  in  1880  in  discussing  this  subject  stated 
that  according  to  Sattler  the  lamina  vitrea  is  a  kind  of  connective 
tissue  made  up  of  wonderfully  delicate  fibrillae  having  a  lattice 
work  structure  on  its  external  surface  toward  the  capillaries.' 
He  believes  that  following  an  old  inflammation  a  hyaline  ma- 
terial is  usually  deposited  in  this  irregular,  thickened,  and  or- 
ganized lamina  vitrea,  the  so-called  "  colloid  excrescences  "  of 
Alt.  At  times,  however,  after  the  organization  has  taken  place 
calcareous  salts  may  be  deposited  here  instead  of  the  hyaline 
material.  Alt  reports  that  he  foiuid  "  colloid  excrescences  "  in 
seven  out  of  one  hundred  and  fifty  eyes  examined,  and  that  only 
one  or  two  of  these  seven  showed  definite  bone  formation  and 
three  showed  calcareous  degeneration.  Alt  also  reports  having 
examined  fourteen  cases  of  ossification  of  the  choroid  and  found 
that  every  one  took  place  in  the  organized  exudate  from  the 
chorio-capillaris,  as  had  been  described  by  Knapp  and  Pagen- 
stecher.  The  mode  of  development  of  bone  in  the  eye  has  been 
ably  discussed  by  Goldzieher  in  1880,  whose  views  have  been  up- 
held by  Ware,  1886,  Drake  Brochman,  1889,  and  De  Beck,  1897. 
The  process  of  ossification  is  one  similar  to  that  of  early  per- 
iosteal bone  formation.  Cartilage  has  never  been  demonstrated 
in  this  variety  of  bone  formation.  The  meta-plasia  of  fibrous 
tissue  into  bone  has  also  been  discussed  extensively  by  Paul 
Rohmer  and  Kurt  Pollack  in  their  articles  on  ossification  occur- 
ring in  atheromatous  heart  valves,  arteries,  and  in  calcareous 
nodules  in  the  lung.  The  results  obtained  by  these  men  were 
very  similar  and  coincide  with  the  method  of  bone  develop- 
ment in  the  eye.  They,  however,  always  found  their  bony 
plaques  in  fibrous  tissue  about  some  calcareous  nodule.  This 
organized  inflammatory  exudate  in  an  eye  from  which  bone  may 
be  developed  is  made  up  of  loose  fibrillae  with  a  reticulated  struc- 
ture supporting  a  moderate  number  of  spindle  and  stellate  con- 

•  

nective  tissue  cells  and  some  small  round  cells.  This  tissue  is 
well  supplied  with  blood  vessels  and  usually  contains  small  scat- 
tered areas  of  choroidal  pigment.  In  a  suitable  specimen  where 
the  process  of  development  is  easily  seen  this  tissue  as  it  ap- 
proaches the  fully  developed  bone  becomes  denser.    The  loose 
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intercellular  substance  becomes  replaced  by  numerous  delicate 
interlacing  fibrillae,  making  a  dense  homogeneous  matrix  con- 
taining few  cellular  elements.  The  intercellular  substance  be- 
comes more  homogeneous  and  the  cellular  elements  become 
fewer  and  more  evenly  distributed  as  the  bone  is  approached.  As 
yet  no  lacunae  or  canaliculi  are  seen,  but  the  processes  of  the 
stellate  connective  tissue  cells  can  occasionally  be  recognized. 
Finally  the  deposition  of  lime  salts  take  place,  forming  lacunae,  in 
which  the  connective  tissue  cells  lie,  which  now  represent  the  bone 
corpuscles.  The  lime  salts  are  first  deposited  at  a  point  farthest 
away  from,  the  larger  blood  vessels  where  the  current  in  the 
capillaries  is  sluggish.  Hence  we  sometimes  see  in  these  speci- 
mens areas  of  new  formed  bone  in  the  vicinity  of  a  small  blood 
vessel,  but  there  always  exists  a  considerable  space  about  this 
vessel  jn  which  ossification  has  not  taken  place.  In  the  more 
recent  specimens  the  vessels  are  seen  surrounded  by  the  ordi- 
nary loose  connective  tissue  from  which  bone  is  primarily  formed. 
In  ossifications  of  long  standing  the  ossified  tissue  approaches 
close  to  a  vessel  and  ends  abruptly.  The  vessel  itself  is  sur- 
rounded by  a  loose  reticulated  structure  containing  numerous 
fat  cells  and  a  few  epitheloid  cells. 

CONCLUSIONS. 

Ossification  of  the  choroid  is  of  m.oderately  rare  occurrence, 
though  probably  more  common  than  is  generally  supposed. 
Careful  search  of  the  literature  has  revealed  thirty-eight  un- 
doubted cases  reported  in  the  last  thirty  years.  Age  has  little  to 
do  with  ossification,  as  it  occurs  in  all  ages,  though  \txy  rarely 
under  fifteen  years. 

Sex.  Ossification  has  been  reported  in  the  enucleated  eye  of 
about  twice  as  many  males  as  females,  though  this  probably  only 
indicates  that  traumatism  destroying  the  eye  is  more  common  in 
males  than  females.  Previous  inflammation  is  probably  the 
chief  etiological  factor  in  producing  this  condition.  Between 
60  and  75  per  cent,  of  these  cases  are  reported  as  due  to  inflam- 
mation, the  result  of  injury. 

Time  elapsing  since  primary  lesions  has  usually  been  from 
ten  to  thirty  years.     It    has    sometimes    been    found    in    eyes 


MiLLiKiN  AND  Darby  :    OssificattoH  of  the  Choroid,      21 

enucleated  less  than  ten  years  after  primary  lesions,  but  very 
rarely  in  less  than  five  years.  The  relative  frequency  as  to 
which  eye  was  the  more  often  injured  shows  nothing,  as  each  eye 
had  been  enucleated  about  the  same  number  of  times. 

Sympathetic  irritation  was  the  cause  for  removal  of  more  than 
one-half  of  the  cases  reported. 

Phthisis  bulbi  was  noted  as  a  prominent  characteristic  in  about 
one-half  the  cases. 

Blindness,  though  only  recorded  in  one-third  of  the  cases, 
was  probably  present  in  almost  all,  if  not  all,  cases..  Faint  light 
perception  was  mentioned  in  one  case.  Pain  in  the  enucleated 
eye  was  a  prominent  symptom  in  one-fourth  of  the  cases  re- 
ported. Detached  or  degenerated  retina  has  been  noted  in  over 
one-half  the  reported  cases'.  An  atrophic  and  degenerated  lens 
was  noted  in  about  one-half  of  the  cases. 

Position  of  the  bony  mass.  Two-thirds  of  the  cases  were 
those  of  partial  shells  or  masses  of  bone  springing  from  the 
choroid  in  the  posterior  part  of  the  eyeball.  A  complete  shell 
over  the  inner  surface  of  the  choroid  was  reported  in  about  one- 
fourth  of  the  cases,  but  some  of  these  reports  were  very  short 
and  abbreviated,  so  probably  the  number  is  a  Httle  high.  A  few 
cases  of  ossification  have  been  reported  occurring  in  the  fibrous 
septum  posterior  to  the  lens.  Finally,  a  very  few  cases  report 
an  involvement  of  the  retina  and  lens.  Regarding  the  forma- 
tion of  bone  we  may  say  that  ossification  only  takes  place  in  an 
eye  in  which  a  long  standing  inflammation  has  occurred.  Ossifi- 
cation almost  always  takes  place  in  the  organized  exudate  of  the 
chorio-capillaris.  This  exudate  at  times  involves  other  struc- 
tures in  the  eye  where  ossification  may  subsequently  occur.  The 
essential  for  ossification  is  a  vascular  new-formed  connective 
tissue,  the  result  of  an  organized  inflammatory  exudate.  Rarely 
ossification  takes  place  in  the  lamina  vitrea  choroidae,  thickened 
and  showing  slight  organization,  the  result  of  an  old  inflamma- 
tion. The  deposit  of  Hme  salts  in  osteoid  tissue  always  occurs 
first  at  a  point  farthest  away  from  the  larger  blood  vessels. 

Our  thanks  are  due  to  Dr.  W.  T.  Howard,  Jr..  for  advice  and 
supervision  in  this  work. 
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It  is  the  object  of  our  paper  to  deduce  some  statistics  of  value 
regarding  the  prevalence  of  tuberculosis  in  Cleveland  as  shown  in 
the  record  of  658  autopsies.  These  records  have  been  derived 
from  two  sources :  first,  those  from  the  Pathologic  Laboratory  of 
the  Medical  College  of  Western  Reserve  University  during  the 
last  eight  years ;  and  those  from  the  Pathologic  Laboratory  of  The 
Lakeside  Hospital  since  its  foundation  four  years  ago.  The 
records  from  the  Medical  College  consist  of  320  autopsies  derived 
fr^om  various  sources.  About  two-thirds  of  these  were  from 
autopsies  performed  at  the  City  Hospital,  the  remainder  from 
autopsies  done  at  Charity  and  St.  Alexis  Hospitals  and  in  private 
residences.  The  Lakeside  Hospital  records  comprise  338  autop- 
sies, practically  all  of  which  were  performed  at  that  institution. 
Of  these  658  autopsies  195  or  29.6%  showed  definite  tuberculosis. 
This  includes  all  cases  which  showed  the  presence  of  the  tubercle 
histologically  or  macroscopically ;  cases  having  caseous  or  calci- 
fied bronchial  lymph  glands,  and  cases  showing  very  evident 
fibroid  change  at  an  apex  of  a  lung  with  apical  adhesions  or 
puckering. 

Active  tuberculous  processes  were  found  in  120  cases,  which 
is  18%  of  the  658  autopsies  analyzed,  or  61.5%  of  the  cases  show- 
ing definite  tuberculous  lesions.  We  include  among  our  cases  of 
active  tuberculosis  those  showing  the  tubercle  histologically,  and 
all  cases  having  caseous  bronchial  glands  with  an  evident  focus  in 
some  other  part  of  the  body.  The  nonactive  cases  comprise  those 
having  caseous  or  calcified  bronchial  glands  without  demonstrable 
tuberculous  lesions  elsewhere,  and  also  those  cases  in  which  there 
is  an  evident  fibroid  change  at  an  apex  of  a  lung  with  apical  adhe- 
sions or  puckering.    Of  the  658  cases  analyzed  tuberculosis  was 
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the  cause  of  death  in  72, 11%  of  all  cases,  or  60%  of  those  having 
active  tuberculosis. 

Of  the  463  cases  not  considered  tuberculous  38  or  5^%  of 
the  total  number  showed  localized  fibrous  adhesions  at  an  apex  of 
a  lung  or  else  well-marked  apical  puckering.  There  were  found 
139  other  cases  where  fibrous  adhesions  had  been  noted  in  various 
places  over  the  surface  of  the  lungs.  A  large  percent  of  these  139 
cases  either  had  well-marked  arteriosclerosis,  or  a  history  of  pneu- 
monia, pleurisy  or  rheumatism.  Of  these  cases  we  feel  that  the 
first  group,  5^%  of  all  cases,  should  be  included  with  our  cases  of 
definite  tuberculosis.  We  are  confident  that  this  group  as  well  as 
a  portion  of  the  second  group  would  prove  definitely  tuberculous 
if  examined  exhaustively  for  tuberculous  lesions.  ' 

In  the  cases  of  active  tuberculosis  in  which  the  age  is  nouid 
we  find  under  10,  4.6% ;  from  10  to  20,  4.6% ;  from  20  to  30, 
19.8% ;  from  30  to  40,  22.6% ;  from  40  to  50,  17.9% ;  from  50  to 
60, 15%  ;  over  60, 15%. 

The  mortality  per  decade  of  those  cases  showing  active  tuber- 
culosis is  as  follows :  Under  10,  80%  ;  from  10  to  20,  80% ;  from 
20  to  30,  56%  ;  from  30  to  40,  50% ;  from  40  to  50,  42% ;  from  50 
to  60,  50%  ;  over  60,  12.5%. 

The  distribution  of  tuberculosis  throughout  the  body  was  as 
follows:  Lungs,  167  cases,  85.5%;  bronchial  glands,  63  cases, 
37.4% ;  spleen,  23  cases,  11.8% ;  intestines,  21  cases,  10.7% ; 
kidney.  19  cases,  9.7% ;  liver,  15  cases,  7.5%. 

The  nervous  system  was  affected  in  8  cases,  the  peritoneum 
in  7,  the  bones  and  joints  in  7,  the  pericardium  in  4,  the  adrenals 
in  4,  the  mesenteric  glands  in  3,  the  larynx  in  2,  the  myocardium 
in  2,  the  voluntary  muscles  in  2,  the  fallopian  tubes  in  2,  the  pan- 
creas in  2,  the  thyroid  glands  in  2,  the  cervical  glands  in  2,  the 
prostate  and  thymus  in  1  case  each.  The  skin  was  not  affected. 
Miliary  and  general  tuberculosis  was  present  in  28  cases  or  14.3% 
of  the  definitely  tuberculous  cases. 

The  primary  focus,  as  far  as  could  be  obtained  from  the 
autopsy  records,  was  as  follows :  Lungs,  159  cases,  81.5%  ;  bron- 
chial glands,  30  cases,  15.4%;  vertebrae,  3  cases;  mesenteric 
and  cervical  glands,  2  cases  each ;  peritoneum,  1  case. 

In  a  recent  article  by  Naegeli  of  Zurich,  of  164  autopsies,  40% 
showed  definite  tuberculous  change.  In  a  later  344  autopsies  the 
organs  were  examined  very  exhaustively  with  especial  reference 
to  the  presence  of  tuberculous  foci.  Of  these  97%  showed 
tiifcerculosis. 


It  is  only  fair  to  suppose  that  our  percentage  of  tuberculous 
lesions,  29.6%,  is  considerably  less  than  is  really  the  case,  for  the 
histologic  examination  did  not  have  for  its  sole  aim  the  diagnosis 
of  tuberculosis.  Also  a  number  of  autopsies  were  performed  at 
private  houses  in  which  the  lack  of  time  and  proper  facilities  made 
an  exhaustive  search  impossible ;  moreover,  tuberculosis  is  doubt- 
less less  frequent  here  than  in  Europe. 

The  autopsy  records  of  Lakeside  Hospital  in  comparison  with 
those  of  the  Medical  School  show  about  10%  more  of  definite 
tuberculous  lesions,  although  cases  of  frank  pulmonary  tuber- 
culosis are  very  rarely  admitted  to  that  Hospital.  This  difference 
is  due  to  the  fact  that  at  Lakeside  Hospital  the  organs  are  exam- 
ined with  especial  care  for  tuberculous  foci. 

CONCLUSION 

1.  We  wish  to  impress  the  fact  that  our  figures  of  29.6%  of 
definite  tuberculosis  at  autopsy  fall  considerably  below  the  true 
figure,  and  so  wish  to  include  our  5^4%  of  cases  with  apical  adhe- 
sions or  puckering.  Granting  this,  a  total  of  35.3%  or  1/3  of  all 
autopsies  show  tuberculous  change,  and  this  is  a  very  conservative 
estimate. 

2.  Active  tuberculous  processes  were  found  in  practically 
half  of  all  cases  showing  definite  tuberculosis. 

3.  In  over  half  of  these  active  cases  tuberculosis  was  the 
cause  of  death. 

4.  Under  20  years  of  age  active  tuberculosis  is  almost  always 
fatal.  After  this  age  the  mortality  of  active  tuberculosis  steadily 
decreases,  so  that  death  from  tuberculosis  is  comparatively  rare 
in  persons  over  60  years  of  age. 

5.  The  relative  frequency  of  tuberculosis  in  a  few  of  the 
principal  organs  is  in  the  order  named,  lungs,  bronchial  glands, 
spleen,  intestines,  kidney,  liver  and  nervous  system.  The  other 
portions  of  the  body  are  comparatively  rarely  affected. 

6.  The  primary  focus  seemed  almost  invariably  the  lungs 
and  occasionally  the  bronchial  glands. 

We  wish  to  extend  our  thanks  to  Dr  W.  T.  Howard,  Jr.,  for 
his  kindly  assistance  and  supervision  in  compiling  these  statistics. 
To  Dr  Howard  Ditrick  we  are  also  indebted  for  much  assistance 
in  the  analysis  of  the  autopsy  records. 
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It  appears  from  statistics  in  The  Journal  of  the 
American  Medical  Association^  August  29,  1903,  that 
of  392  cases  of  tetanus  incident  to  accidents  on  the  pre- 
vious July  4,  363  followed  wounds  from  the  blank  car- 
tridge  and  the  toy  pistol.  In  other  words,  92  per 
cent,  of  the  tetanus  cases  were  apparently  attributable 
to  wounds  from  blank  cartridges. 

Dr.  A.  I.  Ludlow,  assistant  resident  surgeon  at  the 
Lakeside  Hospital^  succeeded  in  isolating  B.  ieiani 
from  the  blank  cartridge  wounds  in  one  out  of  five 
fatal  cases  of  tetanus,  but  cultivated  the  B.  aerogmes 
capsvlatus  in  four.  In  none  of  these  cases  was  there 
emphysema  nor  emphysematous  gangrene  of  the  wounds, 
which  were  routinely  treated  by  free  incision  and  pack- 
ing with  iodoform  gauze.  In  one  of  these  which  came 
to  autopsy  I  failed  to  isolate  B.  tetani  from  the  wound 
of  the  hand,  but  obtained  B,  aerogenes  capsulatus  from 
the  local  lesion  and  heart's  blood.  T^ere  was  no  gase- 
ous emphysema  of  any  organ. 

These  findings  led  me  to  investigate  several  makes  of 
blank  cartridges,  and  the  results  of  these  investigations 
form  the  basis  of  the  present  paper.  The  infectious 
agents  conceiiied  in  these  wounds  (apart  from  the 
contents  of  the  cartridge),  mav  come  from  the  skin 
and  parts  of  clothino:  introduced.  These  latter  sources 
of  infection  were  not  considered. 

SOURCE  OF  MATERLA.L. 

The  cartridges  used  were  manufactured  by  the  Peters 
Cartridge  Co.,  the  Winchester  Arms  Co.,  and  the  Union 
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Metallic  Cartridge  Co.,  and  were  bought  in  the  open 
market  at  various  times  end  places. 

CULTURAL   EXPERIMENTS. 

(A)  Wads, — In  both  the  cultural  and  animal  exper- 
iments the  wads  were  extracted  with  a  sterile  instru- 
ment, every  care  being  taken  to  exclude  accidental  con- 
tamination. 

The  wads  were  placed  in  a  1  per  cent,  glucose  bouil- 
lon, and  incubated  imder  anaerobic  conditions  (usually 
in  Novy  jars)  at  body  temperature,  for  from  3  to  5 
days,  when  coverslip  preparations  were  studied.  Ifot 
infrequently  slender  bacilli  with  end  spores  suggestive 
of  B.  tetani  were  seen.  Nine  cultures  containing  these 
tetanus-like  bacilli  were  inoculated  in  fresh  hematoma 
in  the  thigh  of  guinea-pigs.  All  of  these  animals  sur- 
vived but  one,  which  died  at  the  end  of  a  month  with- 
out symptoms  of  tetanus.  These  tetanus-like  bacilli 
decolorized  by  Qram  and  were  proved  by  cultural 
methods  to  be  identical  with  a  pseudo-tetanus  bacillus 
discovered  by  Bain  in  blank  cartridges.  Many  cultures 
contained  a  stout  bacillus  with  square  ends,  apparently 
encapsulated,  and  subcultures  made  on  glucose  agar 
showed  abundant  gas  forma  tiou.  Nine  rabbits  injected 
with  these  gas-forming  cultures,  and  killed  ten  minutes 
afterward,  showed  after  from  8  to  20  hours*  incubation 
marked  gaseous  emphysema,  and  B.  aerogenes  capsulaius 
was  isolated  from  them  all  in  pure  culture.  All  efforts 
to  demonstrate  the  presence  of  B.  tetani  failed.  In  a 
total  of  250  wads  examined  by  culture,  the  B.  aerogenes 
capsulaius  was  demonstrated  in  sixty-six,  or  26.4  per 
cent.,  and  from  sixty-one  it  was  isolated  in  pure  cul- 
ture. Two  of  these  were  worked  through  all  media,  but 
in  general  the  cultural  characteristics  on  glucose  agar, 
milk,  and  blood  serum,  together  with  the  morphology, 
the  capsule  formation,  the  positive  Qram  stain,  and  ttie 
failure  to  grow  aerobically,  were  deemed  sufficient  for 
identification.  It  is  interesting  to  note  that  spore  for- 
mation occurred  in  old  milk  and  agar  cultures,  ae  well 
as  on  blood-serum.  Some  difficulty  was  experienced  in 
separating  B.  aerogenes  capsniatus  from  the  other  anae- 
robic organisms  present  in  wads  until  Kitasato's  method 
of  heating  for  one  hour  at  80  degrees  C.  was  adopted. 
It  invariably  survived  this.  That  the  explosion  of  cart- 
ridges neither  kills  nor  inhibits  the  growth  of  B.  aero- 


genes  capsulattis  was  demonstrated  by  shooting  the 
wads  into  jars  containing  melted  glucose  agar,  which  on 
incubation  gave  abundant  growth  of  this  organism  in 
four  out  of  five  experiments. 

The  following  table  giv(»s  the  proportion  in  which 
Bf  aerogenes  capsulatvs  was  found  in  wads  of  the  dif- 
ferent make?: 

Wads  examined.  B.  A.  C.  Per  cent. 

Peters  .32  caliber 54  32  60.9 

Peters  .22  caliber 50  21                    

U.  M.  C.  .32  caliber 49  7  7.0 

U.  M.  C.  .22  caliber 50  0                     

Winchester  .22  callbor 47  6  12.7 


260 

{B)  Powder, — Cultures  from  the  powder  of  101 
cartridges  were  usually  sterile.  Neither  B.  tetani  nor 
B.  aerogenes  capsulaius  was  isolated. 

INOCULATXOy  OF  ANIMALS. 

At  the  suggestion  of  Prof.  William  H.  Welch,  the  rat 
was  used  as  being  probably  the  animal  most  susceptible 
to  tetanus. 

To  give  B,  tetani,  if  present,  the  most  favorable  en- 
vironment possible,  use  was  made  of  two  procedures,  the 
second  one  of  wJiich  has  not  been  employed  in  similar 
investigations.  The  first  is  inoculation  of  fresh  hema- 
toma, which  increases  greatly  the  chances  of  growth  of 
B.  tetani.  As  to  the  second  one,  Vaillard  and  liouget 
established  that  "tetanus  spores  when  free  from  toxin 
are  innocuous  when  not  acconipaiiied  by  another  bac- 
terium, unless  protected  from  phagocytes."  Twelve 
white  rats  were  inoculated  under  strict  aseptic  precau- 
tions with  wads  from  the  Peters  Co.  32  caliber  cart- 
ridges. In  addition,  a  loop  of  a  pure  aerobic  culture  was 
added,  in  six  an  attenuated  Staphylococcus  pyogenes 
aureus  and  in  the  remaining  six  B.  coH  communis.  The 
skin  was  then  closed  by  a  stitch  and  covered  with  cel- 
loidin. 

Nine  of  these  rats  died  in  convulsions,  the  tenth 
quietly,  while  the  other  two  survived.  The  incubation 
period  varied  from  sixty  to  seventy  hours.  The  char- 
acter of  the  convulsions  differed  from  that  usually  de- 
scribed for  animals.  The  first  symptom  was  a  marked 
spastic  condition  of  the  inoculated  leg,  which  was  held 
in  extreme  flexion,  explainable  by  the  laceration  of 
the  extensor  muscles.  Gradually  this  spastic  state  ex- 
tended to  the  whole  body,  so  that  the  animal  would  re- 


tain  its  distorted  shape  in  any  position.  In  all,  there 
was  emprosthotonos,  in  two  associated  with  plenro- 
thotonos.  Th^  forelegs  were  held  closely  against  the 
abdomen  and  the  non-inoculated  leg  in  extension.  At 
short,  irregular  intervals  there  were  definite  convul- 
sions, the  most  typical  of  which  started  with  sevend 
rapid  nods  of  the  head,  followed  nn  order  by  clonic 
spasms  of  forelegs  and  hindlegs,  passing  in  a  few 
seconds  into  a  tonic  spasm  of  the  whole  body. 
In  several,  clonic  spasms  alone  appeared.  The  con- 
vulsions lasted  from  one  and  a  half  to  three  hours, 
the  animals  all  dying  at  the  end  of  a  spasm. 
At  autopsy  no  lesions  of  internal  organs  were 
found.  Smears  from  the  meninges  were  negative  for 
leucocytes  and  bacteria.  Bearing  in  mind  previous 
failures  to  cultivate  B.  tetani  from  wounds,  it  was 
thought  wiser  to  subinoculate  from  these  animals.  Ac- 
cordingly, the  wads,  with  some  necrotic  tissue,  were 
removed  from  six  of  the  rats  and  inoculated  into  three 
p^iinea-pigs  and  three  rabbits.  The  guinea-pigs  died 
during  the  night,  but  the  rabbits  developed  tetanus  in 
about  thirty  hours.  The  character  of  the  convulsions 
corresponded  to  the  description  in  text-books. 

In  smears  from  the  rats  and  guinea-pigs,  a  few  spore- 
bearing  bacilli  morphologically  resembling  B.  tetani 
appeared.  These  were  somewhat  more  numerous  from 
the  rabbits.  From  one  rat,  only  one  such  bacillus  was 
seen  after  an  hour's  search.  In  all  smears  bacilli  mor- 
phologically identical  with  B.  aerogencs  capsulatus  were 
recognizable,  together  with  numerous  other  organisms. 
Cultures  were  made  from  the  wounds  and  wads  on 
glucose  bouillon  and  glucose  agar,  as  well  as  blood 
seriim.  There  was  marked  gas  production,  but  re- 
peated search  failed  to  disclose  B.  tetani.  Numerous 
subcultures,  made  both  with  and  without  Kitasato's 
method,  were  likewise  negative.  B.  aerogenes  cajh 
sulatus  grew  so  rapidly  and  vigorously  that  it  appar- 
ently crowded  out  B.  tetani.  Many  anaerobic  plates 
were  also  unsuccessful  as  regards  B.  tetani.  In  expla- 
nation of  these  failures,  it  may  be  said  that  the  tetanus- 
like bacilli  were  extremely  scanty,  while  B.  aerog^ 
enes  capsulatus  was  relatively  abundant;  and,  farther, 
that  several  other  bacilli  were  present  in  the  Peters 
wad,  which  resisted  heating  as  well,  one  of  these  form- 
ing colonies  much  resembling  those  of  B,  tetani. 


However,  of  five  rabbits  inoculated  with  five  or  six 
loops  of  the  original  cultures,  three  died  in  convul- 
sions. Smears  and  cultures  from  their  wounds  were 
also  entirely  negative  for  B,  tetani,  though  made  as 
soon  as  symptoms  of  tetanus  appeared. 

The  experiment  was  next  tried  of  adding  several  crys- 
tals of  urea  to  the  material  inoculated  for  its  antichemo- 
tactic  effect.  In  this  rabbit  the  exudate  was  poor  in  leu- 
cocytes, and  tetanus-like  bacilli  more  numerous  than  in 
previous  experiments,  but  B.  aerogenes  capstUaius  had 
also  increased  proportionately  and  several  series  of 
plates  were  again  negative  for  B.  tetani- 

A  second  series  of  inoculations  with  the  Peters  wads 
was  next  made.  Three  rats  and  three  guinea-pigs  were 
each  inoculated  with  two  wads,  together  with  Staphy- 
lococcus pyogenes  mucus,  and  several  small  crystals  of 
urea.  One  rat  and  two  pigs  developed  tetanus.  As 
in  the  previous  experiment,  tetanus-like  bacilli  appeared 
in  greater  numbers  than  in  the  first  series,  but  have 
not  yet  been  isolated. 

Inoculation  experiments  were  also  tried  with  the 
other  brands  of  cartridges.  In  the  case  of  the  Union 
Metallic  cartridges,  the  wads  from  the  seven  original 
bouillon  ciQtures  which  yielded  B.  aerogenes  capsviatus 
were  used.  One  rat  died  without  tetanic  symptoms, 
the  others  survived.  Likewise,  thirteen  wads  of  the 
Winchester  cartridges,  distributed  among  three  rats 
and  three  guinea-pigs,  produced  no  symptoms,  and  the 
animals  survived  the  local  suppuration  produced  by 
the  staphylococcus. 

Previous  work  has  been  done  on  this  subject  by  Le 
Garde,  Taylor,  Wells,  and  the  Boston  Health  Depart- 
ment, a  total  of  759  cartridges  having  been  examined, 
both  by  cultures  and  animal  inoculations,  all  with  nega- 
tive results  for  B.  tetani.  The  only  report  of  the  find- 
ing of  B,  tetani  in  cartridges  is  made  by  B.  N.  Con- 
nolly, bacteriologist  to  the  board  of  healtii  of  Newark, 
N.  J.  He  bases  his  diagnosis,  apparentiy,  on  the  mor- 
phology and  odor  of  cultures,  and  no  inoculation  of 
animals  is  reported.  With  regard  to  B.  aerogenes  cap- 
sviatus. Wells  alone  describes  an  obligate  anaerobe 
which  corresponds  closely  to  this  organism,  but  says 
it  seemed  to  have  motility,  and  it  is  not  identified. 

My  thanks  are  due  to  Dr.  W.  T.  Howard,  Jr.,  and  to 
Dr.  Roger  G.  Perkins,  for  their  valuable  suggestions. 
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CONCLUSIONS. 


1.  B.  aerogenes  capsvlatus  (Welch)  was  present  in  a 
large  proportion  of  the  wads  of  the  three  makes  of 
cartridges  examined. 

2.  The  wads  of  the  Peters  Company,  inoculated'  in 
rats,  guinea-pigs  and  rabbits,  produced  characteristic 
symptoms  of  tetanus. 

3.  The  powder  of  the  three  varieties  of  cartridges 
examined  was  negative  for  B.  teiani  and  B.  (urogenes 
capsvlatus, 

4.  My  efiforts  at  isolation  of  B.  teiani  from  the  wads 
have  so  far  been  unsuccessful. 

5.  There  is  abundant  evidence,  from  clinical  obser- 
vations and  animal  experiments,  that  the  wads  of  cer- 
tain blank  cartridges  contain  B.  teiani.  Dr.  Welch  told 
me  that  lie  considered  it  diagnostic  to  see  an  animal 
in  convulsions. 


RcpHntcd  from  The  Journal  of  the  American  Medical 
Association,  February  11,  1906. 
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A    CASE    OF    TUBERCULOUS    SALPINGITIS    FROM 
WHICH  THE  TUBERCLE  BACILLUS  WAS.GROWN.* 

BY 

HOWARD  S.  DITTRICK,  M.B., 

of  Toronto. 

First  Gynecologic  Assistant,  Lakeside  Hospital,  Cleveland,  O. 

Tuberculosis  of  the  fallopian  tubes  is  not  infrequent, 
but  cases  in  which  it  is  possible  to  cultivate  the  specific 
bacillus  from  a  tuberculous  fallopian  tube  are  among  the 
exceptions.  In  fact,  we  have  not  been  able  to  find  a 
recorded  instance  in  which  this  has  been  done.  The  his- 
tory of  a  case  follows  : 

Case. — M.  H.,  white,  aged  21  years,  was  admitted  to  the 
)2:ynecologic  ward  of  Lakeside  Hospital  March  22,  1901.  The 
family  and  personal  history  have  no  special  bearing  upon  the 
case.  She  was  married  in  June,  1900,  and  in  December  had  a 
miscarriage  at  the  third  month  of  pregnancy.  Catamenia  com- 
menced at  the  age  of  14.  They  were  regular  for  the  first  10 
months,  but  after  this  they  appeared  every  two  weeks,  and 
sometimes  more  frequently.  Prior  to  admission  she  had  had  a 
continuous  flow  for  four  weeks.  She  complained  of  the  follow- 
ing symptoms :  Dull  pain  in  the  lower  abdomen  extending 
down  into  the  thighs,  backache,  a  leukorrheal  discharge,  ana 
constipation.  On  examination  of  the  chest  we  were  able  to 
make  out  a  few  moist  rales  over  both  apices ;  the  heart  was 
normal.  The  leukocyte  count  was  10,000.  The  urine  showed  a 
slight  trace  of  albumin  with  a  few  hyaline  casts.  The  tempera- 
ture ranged  from  98°  to  99.2°  F.  On  examination  of  the  pelvic 
organs,  made  under  general  anesthesia,  the  following  notes 
were  recorded  :  "  The  vaginal  outlet  is  slightly  relaxed.  The 
cervix  crosses  the  axis  of  the  vagina.  The  uterus  is  in  normal 
position.  The  right  tube  and  ovary  are  somewhat  enlarged  and 
adherent.  The  left  tube  and  ovary  are  small,  irregular  in  out- 
line, and  adherent." 

Operation,— On  March  28,  1901,  curetting  and  abdominal 
section  were  performed  by  Dr.  Robb.  A  small  amount  of  endo- 
metrial debris  was  removed.  The  tubes  and  ovaries  on  both 
sides  were  adherent  to  each  other  and  to  the  broad  ligament.  The 
vermiform  appendix  and  the  lower  portion  of  the  omentum 
were  also  bound  down  by  adhesions.  Both  tubes  and  ovaries, 
and  the  vermiform  appendix  were  removed,  with  a  portion  of 
the  omentum.  On  inspection  of  the  peritoneal  surface  of  the 
tubes  gray  tubercles  were  visible,  but  on  no  other  part  of  the 
abdominal  peritoneum  could  any  be  detected.  The  abdomen 
was  flushed  out  with  saline  solution,  and  sponged  dry ;  500  cc. 
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were  left  in  it  and  the  wound  was  closed  without  drainage.  The 

Eatient  made  an  uninterrupted  recovery,  except  for  a  slight 
acking  cough. 

The  sputum  was  examined  and  tubercle  bacilli  were  found 
in  small  numbers.  The  temperature  during  the  last  13  days  of 
her  stay  at  the  hospital  was  never  above  99°  F.  She  was  dis- 
charged April  29,  1901,  much  improved.  Seven  months  after 
the  operation  she  returned  to  the  dispensary  service  of  the  hos- 
pital, complaining  of  a  cough  with  occasional  night  sweats. 
With  this  exception,  however,  there  was  a  marked  improve- 
ment in  her  condition. 

The  pathologic  and  bact-eriologic  examination  have 
the  following  results :  ^ 

Pathologic  ExamincUion^— On  both  macroscopic  and  micro- 
scopic examination  the  ovaries  appeared  normal,  except  for  a 
few  fibrous  adhesions.  The  appendix  was  8  cm.  long,  5  mm. 
thick,  and  normal  in  appearance.  The  omentum  was  also 
normal.  The  uterine  curettings  showed  no  tuberculosis, 
though  there  was  some  chronic  interstitial  endometritis. 

Tne  right  fallopian  tube  measured  20  cm.  in  length,  and 
was  very  much  convoluted,  resembling  a  trumpet  in  shape.  As 
regards  width,  it  tapered  from  3.25  cm.  at  the  fimbriated 
extremity  to  1  cm.  at  the  isthmus.  In  color  it  was  flesh  pink, 
except  at  the  more  dilated  portion,  where  it  was  tinged  with 
yellow.  The  fimbriated  extremity  w^as  occluded.  The  most 
striking  feature,  however,  was  the  presence  of  small,  gray, 
translucent  tubercles  scattered  over  the  peritoneal  surface. 
These  were  seen  in  larger  numbers  on  the  outer  extremity  of  the 
tube,  especially  on  the  posterior  surface.  The  wall  seemed 
slightly  thickened  at  the  isthmus,  but  throughout  the  ampulla 
and  the  fimbria  it  was  dilated,  and  fluctuation  was  readily 
detected.  On  puncturing  this  portion  a  thick,  yellow,  creamy 
pus  exuded. 

The  left  tube,  though  somewhat  smaller  in  size,  showed  a 
condition  similar  to  that  of  the  right  side.  It  measured  6  cm.  in 
length  and  1.5  cm.  in  width.  It  was  very  much  distorted  and 
bent  upon  itself.  The  fimbria  was  occluaed.  In  the  outer  two- 
thirds  fluctuation  was  elicited.  A  lew  miliary  tubercles  were 
seen  on  the  distal  half  of  the  peritoneal  surface.  Pus  of  the 
same  nature  as  that  of  the  right  side  was  found  in  the  lumen  of 
the  tube. 

On  microscopic  examination,  the  right  fallopian  tube  pre- 
sented a  typical  tuberculous  salpingitis.  The  flat  epithelium  of 
the  peritoneum  was  intact  at  the  site  of  the  adhesions.  The 
underlying  connective  tissue  was  very  vascular,  and  showed 
slight  infiltration  with  lymphocytes,  polymorphonuclear 
neutron hiles  and  eosinophiles.  When  sections  were  taken 
through  a  gray  tubercle,  cnaracteristic  areas  showing  a  central 
giant-cell,  surrounded  by  epithelioid  and  round-cells  were 
observed.  As  a  rule,  there  were  three  or  four  of  these  tubercles 
in  each  nodule.  Between  the  fibers  of  the  muscularis,  there 
was  an  extensive  infiltration  of  plasma  cells,  i>olymorphonu- 
clear  eosinophiles,  polymorphonuclear  neutrophiles,  lympho- 
cytes and  mast  cells.  In  some  places  the  infiltrated  muscle  was 
hyaline,  while  at  other  points  it  had  been  replaced  by  fibrous 
connective  tissue.  Through  the  isthmus  the  muscular  layer 
was  very  much  hypertrophied.    The  lumen  of  the  tube  was 

^■.— M^iW^— ■■  ■■»  ■-  ■■  I  l»l  I    ^—^^M  I  I  ■■■■■■■  ^m^^^^^ 

1  From  tbe  Pathologic  Laboratory  of  the  Lakeside  Hospital. 
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filled  with  caseous  material,  compressing  the  underlying 
mucosa  and  submucosa.  These  two  layers  were  the  seat  of  dif- 
fuse tuberculosis,  containing  larger  and  smaller  numbers  of 
giant-cells.  In  sections  taken  through  the  internal  extremity 
of  the  tube,  it  was  observed  that  its  lumen  was  free  from  exu- 
date, the  epithelium  was  intact,  and  the  tubercles  were  found 
only  in  the  muscularis. 

The  left  fallopian  tube  presented  a  similar  picture  micro- 
scopically. The  serous  layer  was  the  seat  of  a  chronic  perisal- 
Singitis,  and  the  muscular  tissue  was  infiltrated  to  the  same 
eeree  with  round-cells.  Toward  the  fimbria,  the  submucosa 
and  mucosa  were  involved  in  the  tuberculous  process,  and  in 
some  instances  the  tubercles  had  ruptured  into  the  lumen. 
This  latter  contained  a  large  amount  or  granular  debris,  among 
which  appeared  numerous  nuclear  fragments  and  a  few  poly- 
morphonuclear neutrophiles.  At  the  isthmus  the  lumen  was 
intact  and  the  epithelium  appeared  normal. 

^oc^cn'otoay.— Coverslip  preparations  of  the  pus  stained  for 
tubercle  bacilli  proved  negative.  Cultures  were  made  from 
each  tube  on  glycerin  agar  and  glucose  bouillon  potato,  especial 
care  being  taken  to  obtain  the  loop  from  the  tuberculous  tissue 
rather  than  from  the  caseous  material.  The  glucose  bouillon 
potato  was  prepared  bv  sterilizing  potato  in  an  excess  of  glu- 
cose bouillon.  The  culture  tubes  were  sealed  with  paraffin  and 
placed  in  the  thermostat  at  37°  C.  The  glycerin-agar  tubes 
showed  no  growth  and  remained  sterile.  Twenty-six  days 
after  inoculation  a  thin,  glistening,  greyish-white  growth  was 
detected  on  the  potato.  Coverslip  preparations  were  stained 
by  Gabbett's  method  and  large  clumps  of  acid-proof  bacilli, 
morphologically  identical  with  tubercle  bacilli,  were  found  in 
each  potato  culture.  An  emulsion  was  made  by  macerating 
the  superficial  growth  in  sterile  glucose  bouillon,  and  this  was 
injected  into  the  peritoneal  cavity  of  a  guineapig.  Less  than 
four  months  later  the  pig  died  and  on  examination  an  under- 
mined ulcer  was  found  on  the  abdominal  wall  with  abscesses 
in  the  liver,  spleen,  lunges  and  the  axillary  and  inguinal  glands. 
Cultures  were  taken  from  all  these  tissues,  as  well  as  from  the 
ulcerated  area,  the  peritoneum,  pericardium  and  right  auricle, 
and  all  showed  pure  cultures  of  B,  pyoeyaneus.  Coverslips 
were  also  made  and  stained  with  carbol-f uchsin  and  methylene 
blue,  but  th*^  only  one  in  which  tubercle  bacilli  were  demon- 
strated was  the  preparation  from  the  lung,  and  here  they  were 
present  only  in  small  numbers.  The  organs  were  examined 
microscopically  and  only  in  the  lungs  was  there  any  suggestion 
of  tuberculosis.  Here  there  was  consolidation  with  cavity 
formation,  but  no  characteristic  tubercles  were  seen.  However, 
on  stainins  the  tissue  for  tubercle  bacilli  they  were  found  in 
large  numoers.  The  animal  had  evidently  been  injured  and 
become  infected  with  B.  pyocyaneus  and  died  from  pyemia 
with  the  formation  of  metastatic  abscesses. 

Several  methods  recommended  for  the  detection  of  tubercle 
bacilli  in  tissues  were  employed,  the  one  that  yielded  the  best 
results  being  the  following : 

1.  Stain  slightly  with  alum-hematoxylin. 

2.  Wash  in  water. 

3.  Steam  with  carbol-fuchsin  for  three  minutes. 

4.  Wash  in  water. 

5.  Decolorize  with  acid  alcohol. 

6.  Very  dilute  ammonia. 

7.  Ninety-five  per  cent,  alcohol  till  no  fuchsln  is  left. 


8.  Clear  in  anilin  oil  and  xylol. 

9.  Mount  in  Canada  balsam. 

On  staining  sections  of  tlie  fallopian  tubes  as  outlined 
above,  the  acid-proof  bacilli  were  found  in  small  numbers.  As 
a  rule  they  lay  between  the  nuclei  around  the  wall  of  the  giant- 
cells,  but  some  were  found  in  the  epithelioid  zone.  None  was 
seen  in  the  caseous  material  in  the  lumen. 

In  this  case,  then,  we  were  able  to  demonstrate  the 
presence  of  tubercle  bacilli  in  the  tissue  of  the  fallopian 
tube,  and  to  cultivate  the  organism  found  in  this  tissue, 
and  then  reproduce  the  same  disease  in  the  guineapig 
which  had  been  inoculated  with  the  bacilli  from  the 
primary  lesion. 
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